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1,4-0 3443 3451-7143 3 V 3. 

24340433 3 3 443313 443440 

0 34 3 7f0 33-1-3 3 3=. 
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*165^ 443. 


fif aj- 


oi^si^¥Diugo| oh^on D |xte °\xm°\ sa= 

§-^ja ) 

4 444 45.45.4 4^444444 444 44 

<§£ttJS°l AHA^^g g^, LHSe^^lXIM Mol 43 

a°| m 2MoK40t mULD) 

44 -^IN^-IMl 44 444 sH °H1 44 4 

715., 4444, ^44444 -f-°l 444444^5 4444-3L&4. 

4 5.7fl^44 4444 444444 444444 £4 44444 44. 

4444 41Hl-iM 4^44445, 444, 444, -1-8-31, 4 
455.4444 44 °J44 1 500 °C 4 44 45.445. Z}7] °\ 44444 3H\3 -8-71 
4444 4444445. 44 4 44-[ 1-3] 44 4f= 4444 4 

-§-*H 4444444 444 44 4 4444 ^o |4 AJ 44 - 7Mji^4. 

444 444444444 444 4444 44544444444 4445 4 4 
44 44-44 4 44 544S4-. 

AI ^ tn tH 
s □ o 

4 4=5.5.^ A1 2 (S0 4 ) 3 (44 4), H 3 P0 4 (99%), NaF(44 4), lmol/L NaOH4 444534-. 

444444 444 44 . 

A1 2 (S0 4 ) 3 + 6NaOH=2Al(OH ) 3 + 3Na 2 S0 4 
A1(0H ) 3 + 3 H 3 P0 4 =A1(H 2 P0 4 ) 3 + 3H 2 0 

44444444 lmol/L NaOH-t pH4 5~64 4 444 II444. 4444 444 
55 44444-5 4544 44444444544 444. 4W 6 ^ n lHI4 444 4 
4454 4 1 444 44 4 4444 5444-. 44 44444444 444 44, 

44 4 43443 44=44 4!4t-g- 4444. 

urn 

44fe4°l SSf 4-5-45. 100 °C, 444444 444 444 4444 1 : 3 , 4444 2h 
4 4 44454 45.4- 44544444444 44 4444 3% 14 44. 

34 144 5444 4°1 444571- 4444 44 44444444444 444 
4 44444 60%44444 7 ] 4 444 444. 444 444 45-4 60%5 4444. 

g^ 4 U|o| s°t 4 - 1 - 45 . ioo°c, 4444 2 h, 4445 . 60%4 4 444444 444 
444 444=4 4 45.4 44544444444 444444 54 24 44. 
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€4-fc-5/% 

54 1. 444 45°H 455 444:44 
^4-8-44- 



54 2 . 4444-41 4-55 444:44 
444444 ^4-8-44- 


5 4 2414 5444 &o] ^IHl ncfBf ol 45444^4444 444 

- 8 : ^7ftfDf7f 1 : 3.5<^1^| 4 4 4 4 5 4 4444 4545S4. 544 -g-Qfl44oj5 
444 H-t- 454 444 4 4 7] 4-?-4 4-§f 4 4 4 4 444 -= 4 4 -§-(AlP0 4 )1! gfl 5. 44 
444444. 4^44 -i-4^11- 1 : 3.55. 4*f44. 

4g^£0| got 44>4 4444 1 ; 3 . 5 , Hj-g-xl 7 ]- 2h, 44:^5 60% 

4 «I1 4-§-4r5°ll 4-54 4^54^444 44-4 ^4444 54 34 44. 

54 3<>1I4 i4-af4 4°1 4i7f 50^4 44 - °l4^44444 444 444 0 1 4 
44471- ioo°c°14°ll x i4 7 - 15 ] 444 ## 4 . 0^44 4445-4 ioo°C5 4444. 

4eA|7}0| ggj 44444 n 1444 444 4444 1 : 3 . 5 , 4445- ioo°c, 444 
s. 60%4 «I1 4-1-4 4:4 45 . 4 - °14^4444 n 1444 444444 54 44 44. 
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44444444 444 44 4444444445 44444 44 44444444-. 

45.44 44444 ih5 4444. 


□ H !=. nv 
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[1] G. E. Henry et al.; WO 2007/077267 A3, 2007. 

[2] Youngchao Ko et al.; Ceramics International, 28, 805, 2002. 

[3] S. Hoshii et al.; J. Mater. Sci. Lett., 19, 2, 169, 2010. 

^*11108(2019)^ 1% 5°I 41-11^ 

Effect of Factors on Synthesis of Aluminium Dihydrogenphosphate 

Jang Jin Hvok, Yun Jim 

We prepared aluminium dihydrogenphosphate by using aluminium hydroxide and phosphoric 
acid and considered the effect of factors. 

The yield of aluminium dihydrogenphosphate is 96%, when the concentration of phosphoric 
acid is 60%, the molar ratio of aluminium hydroxide and phosphoric acid is 1 : 3.5, the reaction 
temperature is 100°C and the reaction time is lh. 


Key words: aluminium dihydrogenphosphate, binder, synthesis 
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@3^011 O|oh ^ni^§CuO-Al 2 O 3 71l^^^0| 

7 IS.AH 

□ OOi CZ> EE C±> 


ll ^^o} i-JL 4 <11, 4114 #-£■ 14441444 44 ^o_7f ^*1 1 
447isi4. 4^-4 H4 tl 44 4 4 1^4 a^. 44 144414H 

5. *44 3-1 -§-5] *i 4 4°444 414 4 17] 144414 ^^tt°1i4 44114 4 
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144 4 4 71-71 47l7fl^l-0l 3l-g-5] JJ.oi4.Ci-3] 

44 4 4 0j4 14v|-$7fl4-^4-g- -g-^o] 444 14 4 Si4 444 11 1415- 
5. *H 444144 144 4 114 4 Si 4. 

141 4 44 4 #1 14 44 CuOai 2 o 3 4 7>7fl 4 7^4 i^aa 4^44 4tt 4 
41: 444- 


4J ^ ah an 

i— i i O bd 


4 4=_oil 1414 CuS 0 4 -5H 2 0, A1 2 (S0 4 ) 3 -18H 2 0, NaOHir 414-^4-. 

41444 4-1-544 0.28moi/L 14-1144 o.27moi/L 1441441144 14 
-§-14 ioor/min-2] 72.4444 44 4 7 I- 41414 _g. 444 ^ 44 ®-l 444^ 

4. 4-5-4 44 44 24h44 444441 4 4, 414 4 ioo°C44 8hl°> 4^444. 4 
54 4 411-4 144 ti 900414 ih44 44444. 

411144114 444 44444.4114 414141414144 («tga 
— 50»)4, 15141 X444144 (((Rigaku IGC2»)5 14444. 
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4 A1(0H) 3 4 5l_E.H44 [A1(0H) 6 ] 3 ~55 44 
444 414 144. 
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30 35 40 45 50 

20/0 

214 4. i4 4l 4^-4 4^4 XRDi^g 
1-34 CuO : Al 2 0 3 4 44444 44 1 : 1, 1 : 1.1, 1.1 : 1°J 44 

□h |— m- 

s]4 A5l'i^Cu0-Al 2 0 3 ^l^^^^-5i 441^44 4-TlpH 7~9, ± 

4^5. 900 °C, ^4l 7 i lh, 1 : 1 4 4. 

MUSS 

[1] Junfeng Zhao et al.; Applied Surface Science, 337, ill, 2015. 

[2] f£, 54, 6, 92, 1981. 

[3] f&B*; B44l5u4i?t£, 122, 5, 273, 2001. 

44] 108(2019) l d 74 54 4714 4 

Synthesis of Spinel-CuO-AhO? System Brown Pigment 
by Co-Precipitation Method 

Kim Yong Song, Pong Choi Ung 

We established the synthesis condition of spinel-CuO-A^Ch system brown pigment by 
co-precipitation method. 

The suitable conditions are as follows: the co-precipitation pH is 7~9, the calcining temperature 
is 900°C, the calcining time is lh and the molar ratio of reactant components is 1:1. 

Key words: co-precipitation method, spinel-CuO-AbCH system brown pigment 
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S>1 aj- 


i@7iiaaMoi nir^^FSHa^oii && 

awm. &ia§ 


4^ 4 A !A/M °J HH i tfl tt A H <d !! ^ «-£. 3 n ^ a 

a nHAH HHH(GFA)-i el 44 4441-4 44 4 444 M 44 

4S4.[l-4] 

444 444AA 444 14-41114 441144^4 7lA*H 141444 
1 - 411 14414All 444 a 141 441 4444 411 4414 411 
11 144. 


i. m^mmmmo) sw*j ^ 716^^01 aia 

mini 414 4 44 4444A 11414 111 4114m a4 i 

4 14. 

144 444 4 411411441 4111aaa 1 
MS Modeling 5.51- 4114 44m. 

44 44 A 44 AA 14- 444 14-41114 44 
44 411 44 41 41144 44141. 

41141A4 414 111a 4114 

m m i-m 4411 4-41 4111 . 

l-i- 11114 4 411 44! 4 414 4a[4, 5] 

n mm hisi.ca d 


£ 1. iS7IISfS®°l mm 7loi°^AA°JW2i s^W^TIIAHili 


44 
41 

OH 4 4 

7?lumo 

/eV 

TiHOMO 

/eV 

HI/ 

(kJ-mol -1 ) 

i°l! s_/D 

zA td 
tn Tl —1 

/nm 2 

lgP 

A£ l -h 

JeV 

In IC 50 

/(/anol-L -1 ) 

l 

4' 

-0.836 

-9.333 

-15.21 

3.74 

619.51 

3.39 

8.510 

5.438 

2 

2', 4' 

-1.016 

-9.215 

-64.62 

4.62 

667.61 

3.11 

8.152 

4.991 

3 

2', 4', 6' 

-0.893 

-9.225 

-105.27 

4.96 

692.04 

2.82 

8.348 

4.356 

4 

2', 4 

-1.004 

-9.082 

-64.13 

3.28 

662.36 

3.11 

8.082 

3.738 

5 

2', 4', 4 

-0.981 

-9.075 

-110.11 

4.34 

747.39 

2.82 

8.077 

3.555 

6 

2', 4', 6', 4 

-0.859 

-8.947 

-150.91 

4.32 

771.73 

2.54 

8.231 

2.798 

7 

3, 4 

-0.875 

-9.018 

-56.49 

2.93 

680.97 

3.11 

8.013 

-0.147 

8 

2', 3, 4 

-1.075 

-9.092 

-104.68 

3.89 

719.46 

2.82 

7.91 

-3.772 

9 

3', 3, 4 

-0.922 

-9.042 

-101.49 

2.72 

763.37 

2.46 

7.988 

-5.473 

10 

4', 3, 4 

-0.871 

-9.017 

-101.83 

4.01 

759.23 

2.82 

8.023 

-4.521 

11 

2', 4', 3, 4 

-1.041 

-9.093 

-151.06 

5.08 

806.35 

2.54 

7.919 

-5.382 

12 

2', 4', 6', 3, 4 

-0.915 

-8.969 

-192.09 

5.23 

831.38 

2.25 

7.923 

-1.966 

13 

3'~4 44, 3, 4 

-1.005 

-8.999 

-95.78 

4.27 

724.66 

2.85 

7.315 

-1.561 
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544 4 441444-i4 4 44413J-fl"§-& 4/<45454 t1£ 

4 44-744-141 4-§-7l4 44474444 45-4 50%5 444-1-44 4444444 4 
5It ic 50 55 4 4444-[4] 

ic 50 4 444 //moi/L°l4 °i 4°1 4444 4/45554 t];£44444441 444 
4444444 44444 4 44455 4444. 

2. ^Se 4^AKGFA)« Elg£t 


444 44-4444-1:4 444454444 44444°14 44444 544 4 
4 44^44 lumo, homcmH 54, #0)4115714 444 54 44444 0.5°14-54 
4&144ofl 3- £44 #*1 44444 lumchHI 54 #4 4 homo°141571#41- 4 4 
4 1/24 a£ l - h 4 44444 0.7557-1 4^14 5 444 4454 i g p5 44444 0.56 
5571 444 °J44 44^4. 

°1 444 7]i«H GFA444 444 45 - 47 J44444. 

#57f5# -8-445°M 5^44 5144 7f5#4 13 , -S-444^H4 711444 50, 
3144444 500 , 5444 4444471 lof% 0.55 74 4444. 

°1 7f54 4544 GFA4-7H1 4 4 4445444 4*3444 444 44 54 °1 
£444. 

lnIC 50 = a x (e- &E L _ n ) + b { (lp-\gVy +o 0 

4471 n = 13, R = 0.973 , LOF = 3.43, f = 8.12eV, Ip = 2.55, fll = 4.48eV _1 , 6, =28.69, 
a 0 =5.53 °] 4. 

4444471-011 £5«H 444444 444 444 5 24 44. 

5 2°ll 7l^«H 4444 44444 4444 544 444 5£ 24 44. 


5 2. ^*M5eA101l 715°! niHKHIEl7114^111 



4H4(lnIC 50 ) 

°ll 4lt(lnIC 50 ) 

1 

5.438 

5.415 

2 

4.991 

5.415 

3 

4.356 

5.415 

4 

3.738 

3.581 

5 

3.555 

2.831 

6 

2.798 

5.415 

7 

-0.147 

-4.793 

8 

-3.772 

-4.327 

9 

-5.473 

-4.680 

10 

-4.521 

-4.838 

11 

-5.382 

-4.368 

12 

-1.966 

-1.966 

13 

-1.561 

-1.638 


5£ 20141 5#Hf4 4°1 45-14 4*3 4 
It 7414 44444 0.97571 4 £* 1444 . 
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-fBl 7 \ ojtt ^14S4 0 . 975 .^ °\ 

% A 3 °1 ^I1^14^(IC50 o 1 3-4*14^) A E l - h 7\ 8.12eVi4 A 1 " 0 ^ *H lgP^j- 2.55°14 V 

°A nfl IJ-'iksHMM -i-^*l ^l-^K 

a- n s a 

[1] 55, 4, 105, ^M98(2009). 

[2] -§-; 4^^, 130-—138, ^Ml 106(2017). 

[3] C. J. Cramer; Essentials of Computational Chemistry (Theories and Models) 2, Willey, 135~150, 
2004. 

[4] K. E. Heim et al.; Journal of Nutritional Biochemistry, 13, 572, 2002. 

[5] Sheyshing Shen et al.; Biochimica et Biophysica Acta, 1762, 256, 2016. 

108(2019)^ 1% 5°I 

On the Making of High Activity Structure Model 
of Calcon System Compounds 

Kim Kwang Ha, Ho Myong Choi 

We made the high activity structure model of calcon system compounds, and ascertained that 
antioxidative activity got higher when the value of AEf-H was smaller than 8.12eV and the value 
of lgP was smaller than 2.55. 


Key words: antioxidant, calcon, structure model 
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2B£kEM &^ofe U 0 l^- 6 £^o| 

£)£)£], yxhDj 

4 °ti 44 3] 22.4 4 ^ H4 4 4 i. 444 4°1 4#«41 a4. 

«&o| oil^oisra^g §^ol ^SoKHOt 3 h UQ.» 

5] 4, 4541 h 1 44 4314 4-2-1414 8H4 444434 44444°14. 4 
4444 444444 4437) 444 444 4 44 44^14°ll 44 444 44 4 
444 44 3 7f47l^i 444 144344. 44434 44444, 44444, 4 
4444 4 4 4 444 444 4444- 44 °1 &3 44444 444°1 #4 444 
444 44 47] 4 4 4445. 444344. 

444 4444 7f4i _2.-E.444- 44 4-64113 444 4 44443.44443 
-t 445. 5 444 1144. 

1. 

4 4=55.4 ki+i 2 44(54ki i.5 g 4 i 2 o.5 g 4 444 il 4 -g-^fl), 0 . 5 % A g N0 3 -§-4 
(A g N0 3 5 g 4 444 il 4 44), 444-6444, 4131 4454^4^x4444-i 
444 4447^4 4 («jsm-6610A/edx»)4 4-8-484. 

444 47^34544 [i]4 444 44. 

47 ) ki+i 2 444 444-644 ioo g 4 20~30min45 44444. °1 444 44 
4 441-641453 1 - 45544 ( 13 , 4 , -)-t4 54 444 414 14554 44 
4444 44 44. 444 444 4 44 4443 44544 2 h -§-4 434 44. 4 

4 7]^x|7l 7j_o_ 3 . 0 5 o /o A g N0 3 44 0.5L4 43 44 453 7fl t] 4 447) 30min4 

5 44444. 4 444 4444 ri 444 A g + 4 444 44-1: 44 

44. 

A g + + r = I A g I(5/7 Ag i=8.3-10 -17 ) 

4*d44 444 4443 44547 ) 1 
44. L 

so 20 
E 

2. AglM °^oR= U0IM-6^o| =§ 1 

so 

“ 10 

M^WIAH HSUILKHI lEfe A g + 11H4 4 
°14-64 4/A g i3l4 444A g H -§-4431 

134 ^144 -i-47) 4 ^x1t_hi 45^ Ag + 0 4S (/h 

1544-1: tt! 1 A g i4444 4M44 4 34 1 . 1147 ) [Ag + ]44 

4447Jj4[2]53 31444.(34 1 ) i-M-°l-i—6-ai/Agi, 2-111 A g Hi*i-i 
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**411 ^lll 441- 6 414 4* 


13 - 


I 4 4 *144 14 111 Agl°d 44 4 4114 111 Ag + 41 1 2mg/L 
*4 41 414. *4 4444 44l-6ll/A g i4! 44114 44 A g + l*441 
20mg/L44** 114 4 41414 44 1-64 14 414^444 144 4 41 Agl 
447}- 44 144144 4444. 

UOI^-6^^/Agio| 4444444 444 4 H d[3]4 1*1-4 44444 444 
414* 4*411414-i 4* 444 *444 14444 444 4 4444 44 
44 M*H 4444 444 44 98%* 444 4 114534. 

HEHZHSS 441-6414*1 4445.5.444[4] 4 144 1* io4 44 4 4 5 
^444** 47^4444 4**1 44444. 4 444 4*341[5]444 * 0 ] 

4 4446-444 4444444 j 1444 44*44 444444 44 444 44 
4444 io~ 3 %4**4 41^4 4^0] 4-444 
4 444 44* 44444 4*4 44 44. 

LI-01^-6^“OilAH A g I0| ^XH4EH 444-644 
4 4441 Agil 44*44 444 44444 4 
Hi*4444x44444 44 4 4444444* 

* 4-44-64HT/Agi4 0094 4 444 4**44 
*444 l-C*^ 2 ) 

*4 244 *444 44 0094 4 444 4* 

*44 *4 Ag + 1 0.12%, n 7.23%*4 **4 4 
44 44 44141 44 44. 

41414 4 4 44 44 A g + 4 i“4 1441 
*4 *4 34 44. 

*4 344 *144 44 8711 44 444 4* 
*4 -I- *4 *1 4 4 4 r 4 4:4 4 44 *1-4 4 A g + 
-4 54 44 44°i 14414 * 444* 144 4 
4 M? 1 L 1 4 4. * 4°dl 14**414 *4 
1-4 41 144 4 4-1 4-41-641414 A g + 4 
114 A^A 1*1-71 4 14 4. 

4 4 4 4 4 *4 H 4 x^d 14 41 14 4 sem 
41 41 44 44 41*44 144-4* 144 
1 A g i!4 44 4 41414 1*14 4 41 A g i4 4= 
4-4 *14 4*14 *41 1414. 444 1 * 
144 44141 4^14 44 & 4 444 441 
-6414 A g i7l S.AA- 414 444 4 44141 
*414. 441 44!-641/A g i7j- 1141 4 
44** 4441 441 44*11 4 44 14* 44. 



*4 3. 414 4 4 4444 
A g 4 14 144 



4 2 . 00944 444 1**4 




14 - 


aft)- 4*1108(2019)4 4654 44i 


□h m- 

444 4°1 ^-6444 -S_^44-§- i«y*H «44-i 44 44 444^1 

SEM4- 4444 °1 444 444 °J 4444 444444 414. 

ansa 

[1] 444 4^4444 4, 44444, 185, 4*fl96(2007). 

[2] H. B. IlaTHHijKHH h up.; AHauHT. xhm., Cepe6pa, 46, 1975. 

[3] 4iRI4k, 7, 61, 2006. 

[4] JPHttt ffi; filth lit, 60, 6, 335, 2004. 

[5] HgfilfS ffi; 57, 3, 69, 2001. 

^4*11108(2019)4 74 5°i 4 214 4 

Synthesis of Nylon-6 Fiber bearing Silver Iodide 

Om Kwang Jin, Pvon Chang Dok 

We established the method to obtain antibiosis fiber by introducing silver iodide to hydrophilic 
nylon-6 fiber. 

We defined that fiber had continuous antibiotic function by using SEM. 


Key words: silver, nylon-6 
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^*11108(2019)4 
^165^ *U3- 


H^Xkb^OI^OHM EISS* 3-Dlll¥Eteo| 
ZiaSoHUSHHI Die* &=?■ 

°_mm, a^oi 

444, «fl4 -I- ° 11 4315.71145.4 7]^-^-S5.s. 44 3-3144^44 45. 444 
■f 4-§-44 4444444 444444 4444445. 4444 4^444445.5. 4 
4444 5.4 444°1 44.[i, 2] 44 44444 4444°114 k 2 Ct 2 o 7 4 4445., 31 
5 . 44444440 ^ 5.444 44°14445. 44 3-4il4444 4^4^444°] 3 - 

444445] 4444 44 4443] °1 4^4 444 44°14444 ^445.44 4 
444 H4 444 44544.[3] 

444 K 2 Cr 2 o 7 °11 4 4 3-*1144445] 4^4444444 4 54444°! 444 
(pptc)4 4444 3-444444 4444 °14 444 444. 

ij oj ah a 

4^44444444 444 44. 

3CH 3 —CH—CH 2 —CH 2 —OH +2(Cr 2 0 7 ) 2 '+ 16H + PPTC > 

CH 3 

-- 3CH 3 -CH-CH 2 -COOH+ 4Cr 3+ + 11H 2 0 

CH 3 

44: 2Cr 3+ + 7H 2 0 - 6e —- (Cr 2 0 7 ) 2 ' + 14H + 

44: 6H + + 6e-*- 3H 2 | 

44^Pb0 2 /Pb44 4455 ., Pb44 4455. e]-§-4 44 ^-t-^ 443]5°_M1 3-4 
4444(MB0H)4 4445. 444, 4445. K 2 Cr 2 o 7 4, PPTC5. 4^444°14544 
4°J 45445445 ] jp- 44 °ll -CH 2 N + (CH 3 ) 3 cr^45] 444^44^44 44 4°l°t 
°14SA10(°145444 1.3mg/g, 45 0.3~0.5mm)4 ^5 4444 2~3V°J 5444 4 
44 54444 4444444 4 4444. 

4^44444 4444 4445 44454455. 454 4 44 4444 176~ 
177°C°1]4 45.4 44(3-4 44 445] #-§-4 176.5 °C[4])-§- 444. 

°H14445 444 3-3144445] 44444 « 30 =1.403 2°J3] 4U44[4]4 
n 2 D ° =1.403 34 45] °4444. 

^ n& 

46H440| gst 4^55] 4.E43M 45.4 3-3144445] 444444 5 
4 44. 


1 
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4^1144444 si-tv 5*11108(2019)4 4651 444 


H 1. S6H2501I H15^ 3-ffllSU-IE-iyoi 


4415/r 

10 

20 

30 

40 

50 

411-/% 

64.1 

60.4 

58.3 

56.2 

53.6 


4415 15%, K 2 G- 2 O 7 /MBOH 0.01, PPTC/15% H 2 SO 4 144%, 80mA/cm 2 , 

15% H 2 SO 4 // —AmOH 5, 44 4 4F/mol 


i H4 514-4 44 * 14 - 2 - 5 . 7 }- 14-*H 44 3-4^4414 4-§.^.oi ^4 4 
H4-. 541 44157} 14-*H 44 -t-4-§-°J <454544:14 4*144 4444 
4:14 4M-*H4= 4 1114 45444144-. 5455 4-44 4 44151 20 ”014. 
Mi!iJt]|0| S4 4445- 20144 K 2 Cr 2 0 7 /MB0H4 44444 45.4 3-4444 

44 444444 i 24 44. 


5 2. K 2 Cr 2 O 7 /MBOH0| Ml^blOil DJSfe 3-DIIHtHEH5J-0| 


K 2 Cr 2 0 7 /MB0H(14 44 ) 

0 

0.01 

0.02 

0.03 

0.04 

0.05 

4 H/% 

40.3 

60.4 

64.1 

68.5 

68.7 

68.7 


5*i-£r i 14 11 


s. 244 5.444- 44 4441: 44 44 44 4444 3-44444411-4 4 
4- 44A4- 44444 4444 44 441-4 4444-4 0.0344444 444 44-. 
25l£l 44 4 4 K 2 Cr 2 0 7 /MB0H4 44444 0.0344. 

ZL^WllH) \mmm 421 §4 544444444 44 4 = 4 3-444444 441-4 
44 5 34 44. 


fi 3. PPTC2.I UOII [[}=£ 3-QIIIjUHlH 7MHS- 


PPTC/15% I I 2 S0 4 (4 4%) 

0 

0.5 

1.0 

1.5 

2.0 

411/% 

41.4 

57.8 

68.5 

68.6 

68.6 


5711 i 14 n 


5 344 5-444 44 PPTCl- ^4 44 44 441-4 44 444 5 44 14- 
44 44 41-1-4 444 444 44 i!4%44-141 44 444 44. 5455 4 
4 4 4 pptc444 144%°14. 

Wti^Z.0} gst 4ii 3 — 4444 44 41-1-444 5 44 44. 


5 4. W1H5WI [Q55 3-fflliaiE150| 73=MSl£l 


1415 /% 

5 

10 

15 

20 

25 

4 11 /% 

59.2 

63.6 

68.5 

64.7 

58.1 


5*11 5 14 11 


5 444 5444 44 3-4^44441-1-4 14157} 14-4 4 44 44 14 
4 44 15%4 4 4441 444. 41154 15%44! 4 4114 144141 14 
154 144 4 44 1414 45454414 44444144. 5455 44 4 4 1 
4151 15%44. 

Sl^£o| gst 41454 4 ^^ 3-444444 411441 5 54 44. 



-H#4-#4 0 l##41- 4## 3-44#4#4 ••• 
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H 5. im^ 3-ffllitJ-IEiyoi 


4 #4 5/(mA-cm 2 ) 

60 

70 

80 

90 

100 

110 

4 ##/% 

58.8 

62.7 

68.5 

75.3 

73.4 

72.1 


iTi# a 1-4 #-§- 


i 544 ##44- #4 #7j-44 44 3-444444 4444 444 

44 90mA/cm 2 4#44# 44 4444. 44 4 °J ##45# 90mA/cm 2 4 4. 

iS4 B4gaHB4H|o| §4 444 44444 4444 4 =-4 3-444 444 4 
44444 i 64 44. 


h 6. mmm 44S5ho| m=^ 3 -ohshie^^i tmhsi- 


15% H 2 S04'—AmOH(444) 

1 

2 

3 

4 

5 

6 

4 ##/% 

72.5 

75.1 

77.8 

76.7 

75.3 

73.4 


a 14 ## 


a. 644 -e.4-44 4°1 444 4 #4-44 44 3-444 444 4444 4444 
4 444 3°1##4# 444 4#44. 4444 4444 #4#44 #44 3-44# 
4#4 4°l 444 4#-i°l #4444 44 444 444 4444 #444 4 #4 # 
44#4 #44# 44 4 ##4 4444. hb \ b . s , 44 4 4 444 #444444# 3 
°14. 

S7l40oHAI4)o| Slf 3-4444# imol4 44 #44444 4## 3-4444 
44 4#-1-4 4#i#44# a 74 44. 


H 7. §111-271 if Oil Il-Sfe 3-[HlimEl#0| 7 HsM# SWsMSl# 


#444 ^/(F-mor 1 ) 

4.0 

4.8 

5.6 

6.4 

7.2 

8.0 

4 ##/% 

77.8 

84.1 

85.3 

86.6 

86.8 

86.3 

4 ##!-/% 

77.8 

70.1 

60.9 

54.1 

48.2 

43.1 

^4# a 14 4# 

744 ##44 4°1 #444 44 

#444 

44 3-4 

114 4 #4 

4## 


444 4444 4.8F/moi#4# # 444 4#4 4#i## #44 4444. il ^ es . 
3-444444 4##4 4#i#4 #44 -2-44:4 4444 #444 ## 4.8F/moi(°l 
4 4### 84.1%, 4#i## 70.1%)°1 4. 


□ H h=. □ ! 


#44444 K 2 Cr 2 o 7 #- 4445. 4 3-4 4#4-#4 4444444 4 ^#444 
##4# 4 444 3-4 44 44# ## 4##5. 4444 4 4 4#54# 444 
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SI-tv ^1108(2019)^ ^165^ ^l4Jl 


&nsa 


[1] Zheng Hui Ding; J. Cant. South. Univ., 1, 50, 2013. 

[2] G. W. Gokel; Dean’s Handbook of Organic Chemistry, Marcel Dekker, 1043, 2004. 

[ 3 ] nysif; 14,6 , 88 ,1997. 

[4] 735, 2009. 

^*1] 108(2019)vd. 7^ 5°i 

On the Indirect Electrolytic Oxidation of 3-Methyl Butanol 
Using Polymer Phase Transfer Catalyst 

An Chung Hyok, Om Choi I 

We determined the reaction condition for synthesizing 3-methyl butyric acid with a high yield 
by adding polymer phase transfer catalyst to the indirect electrolytic oxidation system of 3-methyl 
butanol using as mediator in sulfuric acid medium. 

Key words: polymer phase transfer catalyst, 3-methyl butanol 



44108(2019)4 
*11654 *U3- 


fif 4 


^KIS2*I(MIAH SoH^OII 

oi& u-\z-\tt°\ mg 

□ ISXj ^Od 7|n=|0| 

L-1 <=> S , TT" i_ _ , 1=1 <=> ^ 


4 441 44114441 414 44 4144 44. 

(<444, 7i][is ^B|0| SE2I- ^an^7l^0j| o|7HoKM L\m LhEh JHIMMSCh U 
01 4°E3AHS 101 0=1 EH7hXI g^o| |gfi CH HJ0I 2141 h oK40t mULD) 

4*341[i-3]4 444 1MH144 ra-lllll 444444 544 4145 
4 44 ^-„—h-^oi 4 4414 44 1411441 4441 44-4 

544. 544 °1 44! 544 4445 444 - 2 .€ -1-4 444 SI4. 

141 4445444 14454 44 41 14414 41441455 44 44 
44 4 4 45411 444. 


AI Si bh bH 


11454 «-1441! 4444 #44 117*C, H4 99%441 44444. 4 
4AA-c Nil-, 11551 1441, 4 4 <4 6.5.^ lmol/L KOHH41 4 14$ 4. n~ 
1411444441441 544 44. 



4^4444-8: zl 4 4 4°1 441 14 4i 4454 imoi/L koh 114 200mL4 
50mL4 n~ 44411 ^5 444115- 40 °C, 4115 90mA/cm 2 , 44 4 1.2F/mol, 5 
415 700r/min4 5444 4*3444. 

4144 4*341 411 414 14. 

Ni(OH) 2 + OH"-» NiO(OH) + H 2 0 + e 




- 20 - 4°^11H115 SI-1)- ^108(2019)4 4654 445 

CH 3 (CH 2 ) 3 OH + NiO(OH)-> CH 3 (CH 2 ) 2 COOH + Ni(OH) 2 KOH > CH 3 (CH 2 ) 2 COOK 

1114 ^11°J 4411 441^411145 ^444. 

414 144 4 4 4 4 4 4 Hn“Hi 4 1-4- 415 1145 444 5% H 2 S0 4 
1 ^4 pH 55. 414. 4 44 1141 ^5|4l 511541455 444 41 11 

44 163°C°fl4 1444454 111 444. 44 38.3g(80.5°/o)5] 4444 4444 . 

ns 


SoH4MS£o| §4 4441154 45.4 4444 44 J -444 i 14 44. 

R 1. SoHS^EOII [054 tHE-|4°l y^mm\ 


4115/°C 

30 

40 

50 

60 

70 

411/% 

79.4 

79.6 

59.4 

31.4 

10.3 


0 c!4 Ni, 4-4 ~iH 90mA/cm 2 , *411 0J 1 lmol/L KOH414 1.2F/mol 


Sl 144 5-444 4°1 44-5.5. Nil- 411 4 444145-4 444 4 44 4 
444 ?im 44444 441 44411571- 1444 44 4414115-4 4 
44441444. 444 4 44 4441151 4044444. 

S7IU°I gst 14441 44 44 451 44 44 411441 5 24 44. 


5 2. S0UI7I5 a7IU=(HI 451 ti-IE-ICmi 731MSj£i 


4 4 l/(F-mol *) 

0.8 

1.0 

1.2 

1.4 

4 11/% 

54.4 

75.9 

79.4 

80.4 


40°C, 7]H- i 7 JC A H H 


5 244 5144 44 14441 441°1 i.2F/moi4144! 411444 44 
4. 541 414444 1414 1145.4-44 4441 1414 44445 11 
4. 444 4 44 44 41 i.2F/moi414 4. 

44S!Ulo| gy 114145444 451 44 44 411441 5 34 44. 


R 3. g^as^EaSKHI [054 tHE-1521 7-isSHIi 


414i/(mA-cm 2 ) 

60 

70 

80 

90 

100 

4 11/% 

4.4 

19.9 

59.4 

80.4 

80.1 


3141-5. 40”C, 317]^ i.2F/mol, 7]ef A I3f 14- 


5 344 5144 14 114145 90mA/cm 2 , 4«fll5 40°C44 1.2F/mol4 44 
41 14444 4444 4114 80.4%54 445 44141 41 44. 444 4 
44 4 1141451 90mA/cm 2 °1 4. 

&41I110I got 4471-4 444 D fl41 4144 «-14414 414441411 
-I- 544 441 5 44 44. 


5 4. g^iEISWOtl [0=1 n-ia^SO| 


44411 

NaOH 

KOH 

Na 2 C0 3 

k 2 co 3 

4 l-t/% 

78.9 

79.1 

29.4 

30.1 


3l«l|-gri 40°C, ^7]ig= 1.2F/mol, 7] sf A 14 


4. ^2, 



4 [u(ra 


44 4 44 i 4 


4*H43H1 44 ■" 


21 


A 4414 5444 44 44444-§-4 Na0 H, KOHl- 4 444 ^44 5.4 

4 44^4 4444 4444444 44 Si 4. 444 KOH-t "ili 4 -§-444 °l 4 
4 4 44. 

s^xh ao| §i <a=^ 44 -§-44 44- 4 4 445. 4444 4a «-44 444 44 
44444 ^-1-4 5.44 144 a 54 14. 




5 5. 

g^XHillll S 

4XHii°l 

^4011 11155 

7-1 si HI si 


44 

• ° .5L 

• a ~i 

Ni : Ni 

Ni : C Ni 

: 444 

-1-44 : C 

444:444 

C : C 

44 

1-/% 

78.9 

79.1 

78.9 

65.3 

64.3 

14.3 


a J"§-4i 40°C, 90mA/cm 2 , # 7 ]% 1.2F/mol 


A 544 4444 44 4444 Nil- 51444 444li 44 & 4 4414144 4 
444- 44. ibU 4445. 4444 4 45-i 44 4444- Nil: 44 1444 44 
°1 1144 4445. 444 4444 441-4 44 44444 4444 4444 4 
444 4 -§-!- 4 44 . 


□ H Dt 


imoi/L koh4-§- oj H14 n- 44444 44444 4 Nil- 4455, 

55. 4-8-4-51 444-5-45- 40 °C, 4-445 90mA/cm 2 , 44 4 1.2F/mol-§- 
454 441-5 4444 4 444444 444. 

MUSS 

[1] Z. H. Dong; J. Cant. South. Univ., 1, 50, 2013. 

[2] V. P. Santos et al.; Top. Catal., 52, 470, 2009. 

[3] B. V. Alrighits; J. Natural Gas Chemistry, 19, 161, 2010. 

54108(2019)4 74 54 454 4 

Synthesis of Butyric Acid by Electrolytic Oxidation 
of a?-B utyl Alcohol in Alkaline Solution 

Ri Yong Choi, Ryu Yon and Kim Myong II 

When we electrolytically oxidized /(-butyl alcohol in lmol/L KOH aqueous solution by using 
Ni as anode and stainless steel as cathode, the yield of butyric acid is about 80% under the conditions 
of the temperature 40°C, the current density 90mA/cm 2 and the quantity of electricity 1.2F/mol. 

Key words: butyric acid. /7-butyl alcohol 


tj_^y|._o_ _o_-zi. 
o a a -> 


0 5 5 ' 


44 80% 



£J animate 

3 aj- 


34108(2019)4 
4654 4 45 


mmm\ o|& km&s 

^ §XIB71|0| SSSfg^i 

SIS, 2.7\m 

4 4 A] 7] F-T4#4#4 ##444#4x^ ##4#4 #4 

4 njxl-^ ##341-4 8## HlltWl4[l-3] 44 #3-#34 

#44 4#4#4# a o\] 4344 °.54#49l#4 43434 ^ #l[4-8]4844 o_ 
#4#49l-14 4if4r #444 #444. 

4-5-14 4 #4 [3]# 4 #48 3#39l44#4xi f-t#44#4 454### 8 4 
4444 4 ^ 44 ^- 44484 . 


AI ^ tlh tdH 


JL1-441^8#4-5-4°fl 30Co-2ZrO 2 -3MgO/65(#33+8#5)#4 20m L# sfl43 H 2 

44# 1 - 4444 X -1 450 °c, i.5h#4 44444. 4# 4##5(200°c#4)44 #5-1- 4 
fi co/h 2 =i/2°J 444## 1-44 44. 44 4 44:4 4 4 4 444## H 44 h 2 
44# #44 4 44 #5# 450444 #44. #44## #44 4# 44(4#4#44 
(4# 44 4, 8, i2min53 444444 4## 4#44#4 4^4 444#4 h 2 44 
# 444 #44# 4#4#44# 4 44 4444 ^ll^-i-4- #4 44. 

4444 4 ^14# c W 7 4 4 4### 
4 4 ±4 4 4 44 #443 c 8 444 34 
444# ##45 ##44 # #4444. 

4 44 A S $ ^=-g- 7i 4 3 . 5 . 4 #34 a 4 
4 co# 4 #M#45. 44 #3*1-84. 
44 4 #4 5 # 4 4 554 # 4-1 4 #4 
44. c 2 ~c 7 4 44#### 4^U54i 
3434^1 ch 4 # 444 4 
4484. 44 ##4^.# ###44#4 

• 9 ^x 1 ^- e-i -g- 01 -^ 3 . 

44##(C,^ 7 )4 # 4 4 ( moi%)# 4#453 948484. 

4, ='#x ^ X/cH4 x 100 (1) 

3 o C0 


##4#44# #4 5-4 14 #4. 



44 x 1 a co / 3 # 4#5###3 4 4 co4 44, s CH4 4 5 C0 # 44334534544 
ch 4 4 co4 84, / C h 4 # co# 4#53 4 # 44##4##44. 





4444 44 44-^4444444 4144 u ••• 


23 - 


_Z?p x /p 

4 , =^ Ci X—-— x 100 


5, 


(2) 


c. 




4 44 A Ci ±= 444(2-7)4 i°J 44444 44 , s c 4 44ii^4^cL4^ 0 fl4 4- 
4 /°i 44444-444 44, / c .4 ch 4 -§- 4444 4 44-4-44 4^44444°14. 


a* axiBTiioi 


mm*\ 


4£^§44£H1 SOI 144444 (CO+h 2 )4 4 4 44444 41444444 4 
44 444 4444. 

twCH 4 


c 


'C 


* k, . £•* k 2 


C * 
n 


1 h i“ 

c 2 c 3 c„ 

4 44 ^4 444 444 col- 4444 q*, cl,-, c* n 4 1 , 2 , -, «44 4444 
4 444 4 44 444444 4. 4 1144-1:144 4^44 444414-1- 4444 
444 44. 


^SA = k + [A]-(k- +k l+ k 2 )[ C*] 


dt 


dt 


^ = k 2 [Cl]; ^ 1 = k 2 [Cl]-(k 2+ k 3 \C t 2 ] 

at dt 


(3) 


^f 1 = k 3 [c* n y, ^ = k 2 [ c*_,]- (k 2 + 4 K] 

a/ dt 

444 k 2 , q4 444 4444 4°-^. 71 - 1444 . 

% 

4444 4 ®^ = o°J 4444 44 4 (3)4 44 44 444 cl 444 44 

dt 

44 4444 444 444 «4 4444444 ^444. 4 44 «4 444 44. 


c„ 


a = - 


C „-1 k 2 + C 3 


(4) 


4444 4444 444 4444^44 4 4 44 4 4 44 4^44 4 1 




4 114 44444 cl liq 444444 r 4 4 44 444. r44444 4^44 n 
4 44444 4 144 44-44414 4144 444444 444444 h 2 4 4 4 % 
444 4 44^445.44 4444 444444 44 44. 

T 

P„{r)= \c n {t)dt + a[C* n (z)] (5) 

r=0 


444 4 4 Hi4 4 (5)4 44S44 444 44. 


[C * n (T)\ = e-^ +k ^kr l jdt n _ 1 p4-2-- }^ +A ' 3 )? [C;q)]^ ,« 


>2 


( 6 ) 


?=o ?=o 


t=0 



24 - 


4 <^444445 si-tv ^1108(2019)4 4654 44i 


[C*(0] = £ + fe- ( *i + * 2+ *" X '- ; i ) [J(/ 1 )]^i (6') 

r,=0 

4 44 [^0]^445. 11 [C*(0]4 444 44 4 S14H- 4444 444 (3)4 44 t- 
44. 


[Cl (0]«[Ci (»)] = --M (7) 

a[j “1“ "I” k 

4 (7)4 (6)411 4H 4444 [C*(0]4 444 44. 

[C* n (t)] = a n - l C\{<x>)f{x,n ) = C>)/(x,n) (8) 


4 44 c*(oo)4 4444 444 


c*4 i[°U /4,«)4 444 44 444 4. 


/(x, n) = 1 - e 


( n-2 i ^ 

>*24 

. 1=1 


4 4 4 x={k 2 +ki)t°} 4. 

4 (8)5-44 [C*(0] 4 44 4 44444 /(*,») 4 ii4 4n x4 
44444 44 44. 4 (8)4 (5)4 45.4 

T 

4(4= |c„(0^ + a[C*(4] 

1=0 

P„(r) = «" _1 {(1 -«)/ 2 [«,x(r)] + a" f\n, x(r)]}C* (co), « > 2 

4 44 

«-2 / 

4«,x(r)] = x + (« - l)(e _;i -1) + ( n — i -1) — , « > 2 

1=1 • 


4 44 


(9) 

( 10 ) 


4 4. 4 (9)44 a"/[n, 44 ] 4 4444444 444444 4444 4444h 2 444 

44444 4444 4 4444 4444 4 x -g -, (l-«)/*[«, x(r)K“‘4 44-44-444 4 

444 4444 44 44 44. 

4 (9)4 (CO+h 2 )/h 2 4-4444 4-44 4 44 44#4 44 45. 4444 «4 x 4 
c*(co)4 444 454 r4 ^44 5444 444 4 444 44 44 444 44. 
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Kinetic Study of Chain Propagation and Termination of Fischer-Tropsch 
Synthesis Reaction by Pulse Method 

Kye Yong, O Ki Choi 

We decided the rate constants of carbon chain propagation and termination of F~T synthesis 
reaction by using pulse method. 

Key words: pulse method, F-T synthesis, kinetics 
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Effect of Initial Spectrum on Characteristics 
of Spectroscopic Color Difference 

Jong Yu Choi, Ri Kwang Hyok 

To get a visible reflection spectrum from color data, it must be known about the rough initial 
spectrum. The value of color difference is represented correctly from this spectrum. 


Key words: visible reflection spectrum, color coordination, color difference meter 
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Synthesis of Resorcin Diphosphoro Tetrachloridate 

Choe Chung Guk, Jang Yong Man 

The reasonable reaction conditions for synthesizing resorcin diphosphoro tetrachloridate from 
resorcin and phosphorus oxychloride are as follows: the molar ratio of resorcin and phosphorus 
oxychloride is 3, the amount of anhydrous magnesium chloride catalyst is 2.0wt%, the reaction 
temperature is 90 °C and the reaction time is 3h. 

Key words: flame retardant, resorcin 


S& iti|rt 4 + 



£J animate 

4 4 


54108(2019)4 
4654 4 45 


CHI^shiE lOhEJ^^^EH OAllDlPAMAMEJEElIH&g 


444 45.444 5714 4444 5^44 9X3 444 -§■ 

^4 544 444 44^1 -t4 4444 44 44 44 44« 44 ^4-4444 4 
4 4 4-71-44, 4^44, 44711 3 , 454 47115.4 4 44 4 4 44 4 4711 ii 4 1-4-71 

44 44[i-3]7f 444 4*34544. 5.44 x d*J44[4]4 t1 ^.ebHIMH 44 4 

47f54 445.4 444 57H4 444 444 4 41-1 #51144 4 

444 4444 444 #4445 44 044pamam(44 44 5.44)4 £4 4 4 
4444 4 4 444 444. 

AI SJ tJ h fcH 

[ Z =] CD t=l 

04 4pamam454 4 44 444 444 44. 


nh 2 



044PAMAM45.4 44 444 4t1 -0.5ti1 i: Hpamam45441- 4445 544 4 
444 4*344. 

4544-T-4 44544,44 3 5447l- 7444 250mL 44^4454 -0.57)14PAMAM 
45.44 3g, 4444 44 45g, 44^ 30 g 4 45 60447-1 gh-f-4 54447-1 4444 
4 . 4-5- 4 #-#-#- 31444^47144 50”c, io _3 Pa44 30min4 44^444 4 44# 
4 444441: 444-314. 44 441-4 44 444(1-4-1-: 444=9 : l) 7.9 g 4- 
44 30min4 4 < H‘44 41- 544 444 lOmL-1- ^5 44544 X 1 30min4 444 
4 44^14444 7144 ^ 4 . 444 4-44 44 - 7 ^ 40 ] o44pamam45 

4 4 O] 4-(3.33g, 89.5%) 

444 7^7^1-o| ^54 IR44-4455(4-4 44444444-7l ((Nicolet 6700)» 5 4 

4444. 



4 % € c-1 44 04 4PAMAMi 5 4 °) 44 


35 - 


31 ns- 


-0.54 4 PAMAMi 55144 41414 445544 044PAMAM4544 1- 4-44-71 
44 444 7) 7|^-foj| U]a]±. 4444, 4445, 4-5-444 ^-g- 

M^lftl|0| gg= 4-§-45 60°C, 4-5-44 8hl 4 -0.544PAMAM45444 414 
4 444 -§-4^14 4MJ-1-S] 4^4444 54 14 14. 

54 Hi4 i4-44 14 -0.544PAMAM41 
-E.3-1 4 4 ^44 44 444 7fH._a.47li cfltt 4 
144444 nj-ol4-H.7i_Hj._o oji^ ^i4o]j7l- _M.p|- 
444414 411144 444 11 4 100 ! 4 
441-°! 4-1 444 4 5 0 14444 4 44-71- 4 
4444 44 44. 444 14 4 4 11441 100 
°14. 

4M444 got -tl 44 (-0.54 4 454 4 : 4 
444 44) loo, 4-§-44 8hl 4 444-5-4 45 
4 >81-1-4 7144444 5l 24 44. 

54 244 4444 44 4-§-l57f 47f44 
44 4444 7jm ^7\i\v\y\ 60444444 44-71- 14-. 5ll 154- 60°C41 
2-1 447f4 4^.44 4444 4 HI £4 H447) 1-47144:71-44 -2.4 44-5- 
4 14 444 45444 4-§--t444 44-71-7-14 14444444. 444 4444 4 

60°C°14. 

4MAI1°I gu 1144 (-0.54 4 4 54 4 : 444444) 100 , 4445 6041 4 4 
4444 454 4 ^44 54 34 44. 



5^3 l. 1144(4144 41 : -0.54 
4pamam4544)4 4-51 4444 
4 4414 



54 347) 5144 14 4-5-414 8h54 1441 m 4544H-7M44 
14-5-4 14 447) 4-f-f-oj n 4541 m 4444. 447) 4444 444 4 
4 8h°l 4. 

7yggo| 4444 444 >81-1-4 irs^a^ehu ^ 4l H. 

5 4 444 5444 1°1 1 652cm -1 H4l 44455) COlHH4 1 554cm -1 



- 36 - 3 ^ 44 TMl 108(2019)4 4654 44i 

^444 N-H^Tl^, 3 275cm“ lj |-444 4444 NH 2 4444-, 732cnT lj |-44 4 41 
4^44 ^zHl-f-S-^H 4444 4 4. itt 4 44 M44=-=-4 4 4 4^45.4. 4 
4 4 ^^-i-°l 041 4 PAMAM4!— 4 4 4^4 -§- 44 Si 4. 



□H ±L □h 
pc i_ s 

-0.544PAMAM4!:B444- 4 4 4! 4 44°-^-?-4 044PAMAM4-E4 4 -§• t\7] 

44 4-5-44 tN4°J U Jr-s-^44 -0.5444-^444 444444444 -§-*144 100 , 

H i-§--£■£. 60°C, 4-5-44 8h°l 4. 


& n s a 

[1] R. James et al.; USP 2012/0259098 Al, 2012. 

[2] J. Bethany et al.; Applied Catalysis. B 81, 225, 2008. 

[3] Phendukani Ncube et al.; Applied Catalysis, A 495, 63, 2015. 

[4] D. A. Tomalia et al.; USP 2004/0151689 Al, 2004. 

TMl 108(2019)4 74 5°i 4214 4 

Synthesis of GO PAMAM Dendrimer from Ethylenediamine 

Ryang Song Choi, Kim I Choi 

The reasonable reaction conditions for synthesizing the zero generation PAMAM dendrimer 
from ethylendiamine and —0.5 generation PAMAM dendrimer are as follows: the reaction time 
is 8h, the reaction temperature is 60 °C and the molar ratio of ethylenediamine and —0.5 generation 
dendrimer is 100. 


Key words: ethylenediamine, methyl acrylate 
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4gAIE}0| SU 4-5-60°C, 4444 2.3 e 4 4444°fl 42-4 N,N-«14(N- 
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n l 44 444 44 4444444. 
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ofl^a : 44-§-=1 : 2 : 1 
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Sl 244 214451- *0] 444415- 44431 H. : 
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[1] G. H. Bunce et al.; Chem. Rev., 3, 427, 2016. 

[2] I. J. Pinnell et al.; J. Org. Chem., 93, 7, 385, 2013. 

[3] #; H441S, 3, 294, 2014. 
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Synthesis, Separation and Analysis of N,N—Bis(N~Acetyl 
-2-Pyrolidone-5-Carbonyl)-2,4-Dioxopyrimidine 

Yang Jong Hyok, Pak Si Mun 

We sythesized N,N-bis(N-acetyl-2-pyrolidone-5-carbonyl)-2,4-dioxopyrimidine by reacting 
N-acetyl-2-pyrolidone-5-carbonoic acid chlorine anhydride and 2,4-dioxopyrimidine and 
established the reasonable reaction conditions. 


Key words: N,N-bis(N-acetyl-2-pyrolidone-5-carbonyl)-2,4-dioxopyrimidine, synthesis 
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l-l- 0 ! 1-14=4 1.34444^ 44 444- &&4-. 44-4 444 °J 1-14= 

4^ 1.344-. 

4MAI4°I ggf «i-§-Sri. 30 °C, 4444144 41-441 4g, 1-14=4 1.3l 4 414 
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£ 4. #OHUOII EEfe 4y^M0| 7-I4MS1S1 


44 4/% 

1 

2 

3 

4 

5 

7-| 41-/% 

65.1 

78.3 

82.3 

82.7 

82.8 


£ 444 5444- 44 4444 4444 44 441-4 41-1-1 44444 3%(°1 
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□ H h=. nh 
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[1] E. Khlebnikova; International Journal of Chemical Engineering and Applications, 1, 8, 61, 2017. 

[2] M. Manman; RSC Advances, 12, 1, 2015. 

[3] Ling Xu et al.; BMC Complementary and Alternative Medicine, 16, 3, 2016. 

[4] O. R. P. David; Macromol. Eur. J. Org. Chem, 10, 1, 2016. 
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Synthesis of 5-Tert-Butyl-»i-Xylene 

Ri Hyon II, Ri Sang Ryong 

We synthesized 5-tert-butyl-/?;-xylene from ///-xylene and tert-butyl chloride. The reasonable 
reaction conditions are as follows: the molar ratio of / 77 -xylene and tert-butyl chloride is 1.3, the 
reaction time is 6h, the reaction temperature is 30°C and the amount of anhydrous aluminum chloride 
catalyst is 3%. Then the yield of 5-tert-butyl-///-xylene is 82.3%. 


Key words: tert-butyl, alkylation, Friedel-Crafts reaction 
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5. 11:4^544 544 444 5444 3*N5-i4- A°^U] 457ll 1 £4:44 114 5 
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#4)4 -friofl 4li 45^544-f 54 5 

4 14 44. 444 , /sp i. Hi^i44. 
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ansa 


[1] M. S. Lord et al.; Macromolecules, 48, 346, 2015. 

[2] William Michael; Journal of the Ceramic Society of Japan, 124, 484, 2016. 

[3] J. Pionteck et al.; Journal of Macromolecular Science, B 51, 1, 1, 2012. 
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Determination of Molecular Weight of Vinyl Acetate-Methyl 
Acrylate-Methacrylic Acid Three Components Copolymer 

Yun Kwang Hyok 

We determined the molecular weight of vinyl acetate-methyl acrylate-methacrylic acid three 
components copolymer by entanglement viscosity method. As the result, the intrinsic viscosity of 
copolymer is 0.472dL/g and the molecular weight is 6.405-10 4 . 

Key words: copolymer, molecular weight 
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45454 4-£ 1F44-444 5541- 544 l- 44°1444 ? S45454444 
4544 4 4444 4-44 444[i,2] 44 4 4 4 4 44 54-S: 444 4 
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Preparation of L-Phenylalaninmethyl Ester Hydrochloride 

Kim Choi Hyok, Ri Sang Ryong and An Kwang Choi 

We directly prepared /.-phenylalaninmethyl ester hydrochloride, the intermediate of aspartame 
synthesis, from the reactant and examined the influence of some factors on synthesis reaction. The 
optimum conditions of reaction are as follows: the dropping temperature of tionylchloride is — 5°C, 
the molar ratio of methanol and /.-phenylalanine is 8, the reaction temperature is 60°C and the 
reaction time is 7h. 


Key words: sweetening agent, Z-phenylalaninmethyl ester hydrochloride 
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41444^ 4557]-t 6g, -1-4(98%) 30mL-2] 54144 441:4 n] x] ^ 

441:4 


1) 1,4-UolH^AI°^H^fe°l 4=SWI DIXN= °m§°l SI* 

^DH°I Si «i-§-Sri 155°C, 41-44 12h, 544441-4 44 t] ±2.?] -M #44 
44 2 e vvfl Hi-g-TiH 44 4444 4.0, 4.5, 5.0, 5.5, 6.0g55 ^x] ^ i,4-p|45 

44 4544 #4 7-1 ##-g: 44 4 4 44 
54 14 44. 54 H4 4444 44 
4444 ^4-444 4444 
71-4471- 5.5g44 90.i%54 44 45 5 
44M144 444 44. 5^55 444 
44 5.5 g 55 444 4 #4. 

4M444 §4 444 5.5g, 4444 
I2h, 54444-14 44 4—5.44-4 4 
4444 2 a 4 44454 125, 135, 145, 
155, 165, 175 °c5 4444 44 1,4-44544 454444 4444 44 4 444 5 
4 24 44. 

54 244 4444 44 457f 4°F4 4 
44 4444 441-°1 44444 155°c°114 
4-4 454 5 °14H144 4 4 4544. 4 
44 4 44 44454 155°C°14. 

4MAI42I ggf 44 4 5.5g, 4445 155 °C, 

5H-44414 44 455444 444 y 14 
24 4 444 44 9, io, li, 12 , 13 , I4h5 4 
444 44 1,4-44544 454444 444 
4 44 4 444 54 34 44. 

54 344 5444 44 44444 44 4 4 44 4444 441-4 44-44-4- 
I2h4 4-T-4 4 444 &4-. 444 4 44 444 44 I2h4 4. 
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im oll^41°l sai,^|0| ggf 14 4 5.5 g , 4115 155 °C, 414 
4 12 h a nfl 11441 1.7, 1.8, 1.9, 2.0, 2 .1, 2.25. 4 14 7] 4 4 1,4- 4 *1 514 4 5l 
414 tHH 14 4 441 5-4 44 44. 



-3.4 4. 14444 44^ 4414 41144 

54 4414 514-4 4°1 544H!°ll 4 4 4 557114 144=4 2.0414 4 
444 444°] 44 5 414141 444 &4. 444 4 44 44444 2.0 

°14. 

2 ) £y^M°l 44 

4444 4444 44 4 444 200~202°C54 4f °dll4[2]4 44 444. 
441-4 51114 1441151551 5 : 4 54 44. 
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Synthesis of l,4 - Dihydroxyanthraquinone 

Jo Hyok Choi , Maeng Thae Won and Kim Myong Hui 

We synthesized 1,4-dihydroxyanthraquinone from the phthalic anhydride and hydroquinone by 
using boric acid as the catalyst and established the optimal reaction conditions of synthesis of 
1,4-dihydroxyanthraquinone. 

Key words: 1,4-dihydroxyanthraquinone, synthesis, hydroquinone 
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HE^^I^OHOII °\& MSi!S!!0| °gDHe& h OII 
DlXfe 587KI 2jX®2l SS= 

was, 

4°fl44 45^54- 33£-§-4*H4 4-§-4 44 4444 44. 

M424¥^iah 4 m°4i^ zj§. am mwm^ mm oimchu- 

4ot °[[fe m&m 4xin. “Bi mm ^xmm mmm eiej^m u= 
4,41741 ?i°j- &m\ jtii^n aasiiLmot mua.} 

54444444 4 4 55.4554 ^*1144 4 4 tM 4 4444, 44444, 444 
4, 4444 4 4 444 4444 4 44544.[3] 5443145 444 4 ^4444 
444 4444 444444 44 455. ?>° 1 444544 4444 4 4. 

n.^.nfl^«v o\] a] 4« v i44 44 444 444 444 545 4444 4 
4° 1 44 4444. 

44 4 JL44 44 444 4 444 55.4 s£! 444 44431 5.4 4 4 4 4 4 44 °J 
444 4 44 4^444. 


4j oj ah gH 

44 44 444 3144 44444 444 4445. 444444. 4 4445444 
4 44 4 4 444 4 4, 444(44 4 )°J 44 4 4 444 4 4(TEA, ai(C 2 h 5 ) 3 ), 434 4(4 
444-444)4 4 314 4 4 44 ! 4(dpdms, (C 6 H 5 ) 2 Si(0CH 3 ) 2 )55. 4444 44. 

44454444 44 4 4444444 4U44[i, 2]4 4-445. 45444. 44 
45- 5444444 44(4)4 444444444(4)4, 455. ill4(4-44), 44 
4543154 44(99.8%)!- 44444. 

44444 3i y i4, 4 444444 444 3L431 434444! 4 4 444, 45 
4, 44=., 444444!, 55! €4 45, 44314571- 444 15L 44444444 
44 4 *34! 4. 

44 444! 4^4431 44 44445. 444 44 4444 814] 4 4 = 5.455 
4 4444 44 4 44 5 . 4 4!!!44!! 444 4 44431 3L4444 44 44 
44444! il4 4 3155! 3145 444 4 444 44 44454454 45! 7.5L 
444^4. 

44 44 4 44 4 444444 il4 4455.4455. 44-7H1 4445 44-4 

4 45! 5min°l 4 4 44444544 445 44 4 4444 44444. 

4444°1 44 4 4! 4 554 €4 *114 4*15 4444 45! 31444 44 4 
5445 444 4 4444 55444 44444. 
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4-§-4!-r-4°ll 44 4 Hfl^a. 1 - <&o\ 14 . 2.4 #4-t4 %H1 44 4H4 441- 4 
445 -fthI-4 454554 447141- 4^444. 

4444 454554 «-D 4414 55 444444 41-444 444 444 4-4 

(((XNR-450A»)°ll4 444^4. 


^aani- ^ sn<4 


Ai/Tisa4tJ|o| S4 4444 544444441-4 444 441- 44. 44 4 44 
444 44444 44444 4444 444 4 4 i!l 55444 44 444(44, 4 
4, co, co 2 , 44444 4)4 41 4 444 44. 

Ai/Ti444 H l44°ll 4^4 4 D flf^444i 14 44. 


S 1 . Al/TiMflDbI Hs>KHI [[15^ ^OHS^Slsl 


Al/Ti^-S 44 

PP44 4 4 t}- 
4444/(kg-g4 
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120 

25.0 
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240 
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Si/Til-^^yl 4, 4 D l4-£- 0.06%, 75‘C, ‘ftM 3h 


5 15.4s) Al/Ti444 H l 4 44 4 44 4444 o] ±- o \ t ] v \ 7 \ 44 44 (Al/Ti)=120 
44 4441- 4444 5 44HH4 44 444444-1 44 44. 1-1444 41- 4 
44 4 44^34 544444441-4 457f 44 4^-4 4444 4 

445 14 4444 4444 444°) 4-4 ^l- &J 44444 45 44 44. 55-15 

1-444 4 €4 45 4MM -g-^nfl 7 > ^44 444444 Ti 3+ 4 ti 2+ 5544 

4444 4444444 l-^s^i 7144-^4 45 44 44. 

44-7) 444°J Ai/Ti44444 12044. 

2I¥S4^7H1°I got 0^^455 5^-4 44444 4444 4545^455441- 
444 4 444441-4 44444 oi^E.iofl 3. < 3 ^= 4 - 44 .fi] 4344554 4 
4!444444:(dpdms)4 444454 544 444 444 4444 454554 4 
4 444 45444. Siml-144444 4-54 44444 444 5 24 44. 
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Si/THI-444 
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44€4/(kg-g4 
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i 2414 i-^44 z±o] 3]*-* i^ 7 fl^l-t ^4 &54 %44 ^#4 ol^ej-e.5. 
7> ^54 544 4 44=4 4-4 44444 44-i4 444557}. 4 

4 4444 -1-444 444 21^15111 44444 444444-1: 44 SI 4. 44 4 

34 44 4444 44455-i 444 444 444314 44 SI4. 44 4 

4[4]4 444 44444444 44 =-44444 444444 4 444 =-44444 4 
44444 44 =-44 44 4 4 44 =-%4 44 -Si 444445 4444 411445 4 
4 4*3 44444 44444. 5-454 44 4 4 Si/Ti44444 444. 

40Hfe^o| §4 pp 44 4 44 4444 4 44 44454 444 i 34 44. i 3 
5544 4445-4 441H1 44 444 444 44444 4445 o.06%44 444 
4 4444 5 44444 44 44 4 4444444 44 SI 4. 
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15.44 ^^5.71- 444 3 . <344 n^pf-i^l-g- <£4 SIPf. 

60°Ci «1«H 75°C°H4°1 41 V: &4# 7-15] 345. #4^4. 

4^ #H"§-51 °1#45.5.4 hIjl^ 4^447}- 75°C<414 «-5l 4#4-7l 4 44°i 85°C 
<414 4°4 44334. ^4444 #1-4## #^4i4SMl 44 7-1514 4^ A5. #7f4 

444# 44 44. 7f# 44 4°J 4445.4 7544 4. 

e&AILWi ggf 4444444 4=-4 444 44441- i~4h4 4444 4 5.444.(5. 

4 2 ) 

'ou 

ou 25 

~4 

4 

4 1 

'# 15 
IjoJ 

w 
w 

k" 5 

4 1 2 3 4 

& #44 4/h 

2 i^ 2 . #44 444°il 454 44444 44 

Al/Til-^44 120. Si/Til-^44 4, 4445 0.06%, 4445 75"C 

5 4 25.44 44 44# #4444 444 44 #44 471- 3h°_Hl 4415. 4 4 n 4 
4H14# 7-14 4 444 444-44 # 44 44.54554444 #4444 3h44. 

□ H J=i □! 

SK. 1 _ S 

5.44471144 4 4 4 55.4^14 4-44 #44 ## 4741 44-1-4 441- 45. 
45. 44 4 4 #4^4# 444. 

Al/Ti#!44 120, Si/Ti#444 4, 44#5-0.06%, #4-45- 75°c, #444 3h°l 4. 
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Effects of Several Factors on the Solventless Polymerization of 
Propylene by High-Active-Carrier Catalyst 

Ryu Chon II, Won Paek 

We examined the effects of several factors on the solventless polymerization of propylene by 
high-active-carrier catalyst and determined the appropriate polymerization condition. 

The molar ratio of A1 and Ti is 120, the molar ratio of Si and Ti is 4, the concentration of 
catalyst is 0.06%, the polymerization temperature is 75 °C and the polymerization time is 3h. 

Key words: solventless polymerization, catalyst 
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El&iSl. EI#HK 4Sg 

4 °fl 4-1 45454- 44114441 414 14 €144 £4. 

«¥H|0| ILHIMAtS! Xhi!3EJ^SMI°l °|^M Mol ihfloE^ ofeHl OlldhXI 

mi iu^aiAts°s a wot ohm nhstE^anHs &mo\\ mm\ aatawot & h ua.» 

454(a s h 3 )1 444-5, 4545, €445 145 14 45 

44 541 4444 44441-44 44155 454 4.[2, 3] 5455 454 4 44 
lAi 454! i4 44441-44 4514 4541 4444 44 44444 14 
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54144 

-st-O. □> 

d 0 S VS 

4 414 

4-4 444 45444 
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4 4444. ¥4444 444(22.444%)¥¥44 44455, 4 
4:1- 444 44 4 4 43. 4 -§-444. 44 4 i g 4 4 4 44 44 4 
4i4 44 4°l o.5 g 455 44 (1)4 444 14454455 4 
44 44 44444 4444 44444 4.5344%°!4. 

2Cu(N0 3 )2^2Cu0+4N02+0 2 (1) 

2 . s*mio| 


0E>m^ah gj ±jg£Hg 4544 444 4¥[5]5 


2.5mol/L 44, 15% 55444 ¥4 
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44444. 
5% 24 44 4-4, 1.32% 4 



44°14^4-4, ¥¥4454 44 44 44. 44 44454°! 


7H 


214 i. 4444 
45¥4 


44 4 44 444 4 444°145-g-4 5mL, 44 lOmL, 5544 
4-5-44 2mL, 244444 lmL-i ^5 445-44 I5min45 -¥44444 44 4 ¥ 
44454 5g¥ 4¥4. 5.4 4 444 444 4544444°! 4 4 444 4^4 44 


4¥ 4=-4¥ 444 4 ¥44 4 
4444. 44 4444 4544 
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e 



¥°!4¥ 4444 ¥44 44 4445. ¥44- 
4 0.05 g 45-44. 
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4. 


44 
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5 ^ 2 . 444444445 

1 - °) a.A] X]j Hl^-7], 2 - 42 . 1 ! 15$ 4-^4, 
3 — 7] *fl 454, 4- °J! *11 Hi 44*1 
5--I-44, 6- J f¥ i l 1 - 
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4 44 44 444 45 444 44 444 44 4 
444 44 444 ¥444. 54 25-44 44 44 
44 44 4444 444 4 44544 44 ¥44 
4 44444 ¥4444 444 4 4544 ¥44 
4 44. if 4-§-4 4444 i.5h¥5°14 ¥44. °1 
4°1 144 4 44-4°! 4. ¥444 5445 4 44 


44- ¥444 444 444 444 44 ¥4 44 44 444 444 44 ¥4444 
44444. ¥44 444 444- ¥444 ¥444 120444 I0min44 45444. 4 
4455 4 4444 ¥44 ¥444 ¥44 44 4 44 ¥4 4 ¥444 45454 
44455 444. 

¥4544 4¥4 44. 

45 20 °c, 44 o.iMPa, ¥44444 o.ig, ¥444444 o.2cm 3 (¥444 o.5cm, ¥ 
44°1 lcm), 4544 45 4-844%, 454444 ¥445 930~1 400h 1 

0E^-S44¥3s 4444 44 4455 ¥4444 444444 454 4545 
4¥444 444^4.(54 3) 
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5.4 3. 14444 1414 444 45454144 

1-144 lg4 ^44, 2-44 lg4 4-44 

5^ 3414 5144 14 44441 141444 4111 14414 ofH. 

4541444 7-15] hJ*J 455 1444 4414 444 3] 5 40l4%454 444 4 
2-4li 1444. 54 44 41 itfli 1445 414 «|i4 44-1-4- 4MJfH 444 
4 1445 4444 4 =-44 4444 44 44 44 3.54 445 141 44444 4 
4 44. 44 44[2]i 444 4 =-44 444 44 (2)4 4 4 441455 5 jl44. 

3 CuO+2 AsH 3 (7| ,=Cu',As+3 H 2 0( 7 ] )+As (2) 

5 b 14 44 44 444 44 (2)4 4 4 44144551 44 44 S314. 44444 
44(2)4 4 4 4444445. 4444 44 4 4444 44 (2)4 4 4 4444 44 
444 4 44 44 444444444 4 4 4 4 =-44 444 44 (2)4 4 444 4*3 
44 444444 4444. 4*J44[i]444 44 444 444 444441-°! 45. 
44 4444 4444444 5444444 44 444411 45.4- 444444- 4 
4 4 5.4 44 45.4444 4444 4455.5. 44 4444 454144 44 44 
jl 444. 4544 44 444 44 (2)4 4 4 444444 544444 4444 4 
4144 44 4 44 44 454 444441-5 454444 4444444 45 44 
44 44. 4 444 44 4544 444 4444 44 44 44444 Cu 3 As, As4 4 
As 2 o 3 , As 2 o 5 , 4 5-444445 444 44. 

□h j= m- 

1) 54 44 44 455 44 44 445 44 4444441 4544 44. 441 
4 4445 44 44- 444444- 400~500°c4 4544444 4*344 4 44. 

2) 4-4444 444444 4144 1444 4=4541444 44 4*3455 

1444. 4514 144 44 441441 141 4455 1444 45454144 
1 144444 40%4 5(44 44 4444 60%4 5)44 5 141 454 14 44 4 
1 545 1445 414 454 4411 44 44 44 44 1445 4144 45 
41441 4444 44 3.54445 141 44. 
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On the Arsine Adsorption Capacity of Activated Carbon-Supported 

Copper Oxide Adsorbent 

Ri Son II, Ri Jong Gwa and Kim Choi Ung 

Arsine adsorbent was prepared by supporting copper oxide on activated carbon with incipient 
wetting precipitation method and arsine adsorption capacity was studied. Arsine adsorption quantity 
of this adsorbent increases according to the amount of copper oxide. Maximum adsorption quantity 
is about 40% of adsorbent weight - 3.5 times as much quantity as compared with that of the activated 
carbon. 


Key words: activated carbon, copper oxide, arsine adsorption 
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n^xioi i^ow^oii 

tJDia, 

441 25*f 22 224441 424 24 5-444 24. 

EAism cm iwmw ^ikhi aisofeai ^i maoi 

& h LIC|.»(«24242» 154 4224 313*11*1) 

4444 21*m42 2 4444 ^244 4 4-44 4441: 4 444 4252 
441- 444444 44 444 25, 25141 4444 f-S-4 44 5. 444. 45 
44 4444 114 4 =-4 214122 444 4 4 22 4 21[2]24 24 2f2 2 
—4 5 444 444^5. 444*1 14-524. 

4 44444 4444 44444 14 422(PE), #4^4^(pp), 24442(PS) 
4 5-444 4-44 4 44 444441- 441-4 445.5. £445 55.44 4444 2 
44444 444534. 


1. mixioi scorns chi im soi^s 

4-4 4444 4 45-4 444 41 pe, pp, ps 4 41 11 44454444] 444 
44 44 41 4 444 514441-1-4 41444 4 44 1112-4 4H4 41 
41 2iJ42 4455 44441 4 2 4. 444 141 444 1414 444 41 4 
14 4-4 4-4 4 44444 44. 

1414 441 414 414414444 54 441 414 44. 

§!6Hm§20|S 44 1X|0| 112114 pe, pp, ps4 444 4 1451414 145 
4 14 41 Materials Studio(Accelrys) 8.04 45*14 4 2"4 21 1524 414 44. °1 1 

4 4 14 541(PE54, PP54, PS52 55 44)41 44 1 199, 1 202, 1 12244 4 
42-4 544 4 44. 

4144 44 245^1 1421[2]4 44 4444 44 pe : pp : ps=32 : 47 : 214 
PE : PP : PS=15 : 60 : 254 454 14444. °14 °1 1 414 54 (Mixl52 4 Mix25 
455 41)41 44 i 200, i 19944 242-4 544 4 44. 

344 14544 1 414544 4 4152 Materials Studio(Accelrys) 8.04 144 
45554 Focite44 Dreiding444[3]2 4144 15444 4 54 H, 298K4 O.IMPa 
444 444[i]l 144 4Si4. 

14 4 4144 4 4155421 54 H 54144. 

°1 4 444 155424 251 54 PE54 2 0.912g/cm 3 , PP541 0.916g/cm 3 , PS 
541 1.083g/cm 3 , Mixl541 0.924g/cm 3 , Mix2541 0.927g/cm 3 54 4 1424 24 2 

5 [4] 4 1 1224. 
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Mixl_2_4 Mix2i^ 

5 4 1. 44 4 4444 44455^1 


4XI§lg6HIll§°l SOI^g 44 ! £-§1144 5-2] o\}±- GULP^l ReaxFFl:-§-1]44[5]-§- 4 
-§-414. 4 4 44 4: 1.2ps, 54 4 4 20ps, 52 ] 4 444 0.2fs, NVTl 

fli 14 414. 411 -Srioil 4 ill 5^1 cHtt l£§fl 41 4 52] 444 £ Intel 
Core i7-3370/3.40GHz/8GB-2] 444 44 444 5 84 4 4444 44 4 4 4 4 8 h 

4 444. 

5.4445.4 444 45-4 44 44 44414 454 4 4 44. 445 414 45 
44 Mix2544 1444 451: 54 24 444. 





54 2. 444 4544 Mix2i41 14*114 45 


54445 444 44 451: §11444 4444441-4 454 5 451: 444 

44 . 54 14444 44 44541 - 1 : 4544 44 44 , 44 , 545 4444 1 

4 . 4 4444 [ 5]444 44445 4544 554 44 44541-4 44 ( 14445 ) 

5 , 5 - 40141-4 44455 , 4054 541-4 541 ( 4)5 44 . 
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31441H445 44 5*U08(2019)1 *11651 


2. n^XIS^oH^oi 

4*J44[2]°H4 454 454 °-M14 1^t°ll 44 14 141- 3J& 3 

°fl 444. 



55/K 

5^ 3. <I1-*11-&5°11 42.4 °JH14 -*341-°ll cfltt 1414 
1 — PE, 2-PP, 3 —PS, 4-Mixl, 5 — Mix2 

5 ^ 3414 4-444 4°1 44-i 4 550K4-4 444 4 44 4 4 44444 pp 44 
4 44444. 44 44444 Mix24 5 20 k 44 444 444 4444^ Mixi4 pe 
4 PS4 44 444 54 44 625k44 4 4 V 4 441- 44444. 4544 1:5-1- 300K 
4-4 750K44 50K 44—5- 444444 -5-41- 44444. 

444 44 4 44-5-5. °444441- 5444 4 44 44 4 445444 44 4 
4444 444 44. 

® 4444444 ^44 45 

44 44 4 4544 44444 444 445444 14f-4 451: *1144534. 

5 H 700k44 4444 4 5^1-4 445441- 44 4 441: 444. 


5 1 . 700KOHAH H^oHl! DH 5§^0| oH^£l !HKi!if%) 


4511 

44 

PEi4 

PP54 

PS54 

Mixli4 

Mix254 


44 

c 2 h 3 , c 2 h 2 , 
•c 2 h, c 2 , 
•ch 2 , ch, 

C 3 Hg, C 3 H 5 , 

c 3 h 4 , c 2 h 4 . 

c 4 h 2 , c 3 h, 
c 2 h 2 , c 2 h, 
c 2 , ch 4 , ch 2 , 

C 4 H 6 , C 4 , C 3 H,„ 

c 2 h 4 , c 2 h 2 . 

c 4 h 3 , c 4 , c 3 h 4 , 
c 3 h 3 , c 2 h 3 , 

41 

24 

•c 2 h, c 2 , ch 4 , c, 
h 3 , ch 2 , ch, 

■c 2 h, c 2 , ch 4 , 
ch 3 , c, ch 2 , 

c 2 h 2 , c 2 h, c 2 , 
ch 4 , ch, ch 3 . 

C, H 2 , "H 

C, CH, H 2 , "H 



h 2 , h 

CH, H 2 , H 

ch 2 , c, h 2 , h 



17.62 

16.35 

13.88 

15.47 

20.61 



CsHjo, C 5 H 9 , 


c 39 h 44 , c 33 h 35 , 

C 23 H 22 , C]ijH, 4 , 

C 10 H 5 , c 8 h 9 , 
c 8 h 8 , c 8 h 6 , 

C 7 H 7 , C 7 H 5 , 
CfiHf,, CjHs, 

•CgH 4 , C 5 H 11 

C 32 H 34 , C 22 H 4 i, 




C 5 H 7 , C 7 H 4 , 

CMH 53 , Ci 8 H 35 , 
CnH 31 , C 16 H 31 , 
Cj 3 H 26 , C 7 H 10 , 

c 5 h 8 , c 5 h 3 

C 24 H 12 , C 2 iH 35 , 

c 35 H 68 , c 22 h 45 , 



C 7 H 13 , c 15 h 27 . 

C 2 qH 35 , C I 7 H 3 o, 

C 2 oH 39 , Ci 9 H 38 , 


44 

Cif,H 26 , CnH 30 , 

Ci 4 H 28 , C I 5 H 14 , 

Ci 3 H 21 , Ci 2 H 2 i, 

44 

24 

CisH 2S , C 19 H 37 , 

c 22 h 44 , c 24 h 38 , 
c 24 h 47 , c 28 h 53 . 

Ci,H, 7 , C 9 H 15 , 
C 8 H 16 , C 8 Hj 3 , 

CftHi 2 , CftH fi , 

CioHj, C 9 H[o, 

C 8 H 16 , C 7 H 15 , 
C 7 H 13 , Cf,H 9 



c 28 h 54 , C 3 7 H 73 


C 3 Hi 2 , C s H 9 




31.36 

57.03 

32.41 

45.12 

55.23 


44 

Cj 2 Hi 02 , 

C 88 Hi7 2 , 

C 48 H 95 , 

C 47 H 90 

C66H63, C 62 H 61 , 
C 50 H 55 , 

C 40 H 40 

C69Hl 39 , 

CioiH 196 , 

54 

24 

c 43 h 77 

A-5 3 Hio4 

c 48 h 95 



51.02 

26.62 

53.71 

39.51 

24.16 




4444 4 4 4 4 444^44 4 ol- -g-444 44 44 — 67 — 

a lH H44 H ‘i-£444 41 h# ^4i2[ffoi|i H Vo l HUH 4 
7 } HH-HH 4H-t°l iHHM H ^-41-i ^44534. h 2 , ch 4 , c 2 h 4 , 

C 5 H 10 , C 6 H 6 f-4 H -g-4f-Sr 2%0145. H1453 A4 -H, -CH, -CH 2 , -C 2 H, -C 2 H 2 , -C 2 H 3 , 

•c 3 h 4 , -c 6 h 4 , -c 6 h 5 44 44 444 H io~ 20 %H 4 44 44444. i!l 4 

4^44444 c, c 2 , c 3 44 H 44 445.4 °lHHl-5. 4445344 54 c 2 

°1 6%4 5, C4 1%H53H 4441-4 0.2%HH534. 

4444 4 44^41-4 445 544444 4444 444 444°144 4 PS 

4 544 HH 445444°ll4 544 #44 44 444 #534. 

© 444 4144 114444 

5 24 4 44541-4 44 144441:4 451: 444. 

5 24 144 54 344 544 454 451- 44141-4 441 454 4 4 
44544. 

5 244 5444- 44 PP4- Mix2544 500K-44, 54 44 541-4 550K-H 1 
44 4 44444 . 


R 2. OH 5XIE§M0il IH°} E5(^^%) 


_ 2 -J= 

PE-2.4 

PP2-4 

PSH 

Mixl2_4 

Mix2.E-4 

/K 

4 

ofl 

“1 

5 

71 

Ofl 

~1 

21 

7] 

ofl 

“1 

JL 

71 

Ofl 

“1 

21 

7] 

ofl 

“1 

JL 

300 

0.0 

0.0 

100 

0.0 

0.0 

100 

0.0 

0.0 

100 

0.0 

0.0 

100 

0.0 

0.0 

100 

450 

0.0 

0.0 

100 

0.0 

0.0 

100 

0.0 

0.0 

100 

0.0 

0.0 

100 

0.0 

0.0 

100 

500 

0.0 

0.0 

100 

1.6 

0.0 

98.4 

0.0 

0.0 

100 

0.0 

0.0 

100 

0.5 

0.0 

99.5 

550 

2.2 

0.0 

97.8 

3.8 

0.0 

96.2 

1.3 

0.0 

98.7 

1.0 

0.0 

99.0 

7.9 

8.0 

92.1 

600 

6.6 

3.1 

90.3 

6.5 

17.4 

76.0 

2.5 

3.2 

94.2 

2.6 

3.7 

93.8 

12.7 

12.5 

78.8 

650 

11.9 

15.7 

72.4 

10.9 

43.6 

45.5 

OO 

06 

16.2 

75.0 

8.7 

28.5 

62.8 

18.0 

29.7 

52.3 

700 

17.6 

31.4 

51.0 

16.4 

57.1 

26.6 

13.9 

32.4 

53.7 

15.4 

45.1 

39.5 

20.6 

55.2 

24.2 

750 

21.2 

68.2 

10.7 

20.7 

65.0 

14.3 

22.7 

61.6 

15.7 

24.1 

62.6 

13.3 

23.8 

64.5 

11.7 


54 54144 1144 4 44 4 4441 514414 54 4 44 4414 4 
41 444444 444 41444. 54 44 444 4 441 4 155444 544 
44444 41 45-f°l 44 4444454 154 14444 45444 441-4 # 
4 44. 54 244 5144 44 54 45 41444 41 45444 444 #44 4 
4 44171- 41 14541-4 44444 157f 1444 44 44 414 mi 
445 45444 144 144 4 45171- 1 !454-t°l 4444. 444 444 4 
7-1 4£4jx 5 o~iook 4 44 444 444 44. 

ppl 500K14 1144 4 44 4 44 21 £-444-4 44141-4 4 44 4444 5 
4 #1 441 444444 pe4 ps441 5 44°1 54 544 H4 534. 

5414441 11144 114 4°1 5 4444. 

5414515-1 144 7i4°i HH ^^^ 4 _a.pf 44 io%15 4 444. °1 
1 Hi4 441 444 114 44 44 4144 4144 #144 41445 
1 44. 54 HI441 Mix24 114145 144 444 HHl pp54 44 


4 4 5 



- 68 - 41^44445 SI-4 4-*11108(2019)4 4654 444 

43155. H-4#7l D i -5-4^44715 PP4 PE(54- PS)4°H Si si 4. °1 3! 4: Mixl °1 H- Mix2 
4 PE, PP, PS- 2 ] ^4^-°14^r4-§- 54 4 4 PP4 PE-2] 4MJ °fl ¥44444 4 
44. 44 pp4 ?U pe4 45 Mix24 MixlJ.4 4 ^4 ^4]-i ^^44 44 444 
4 4i4 <14444 44 44 44444-1- 444 pp4 444 44 4 444 444 
44 44. 


□ H J=. at 


44 4 4444 44444-1- ReaxFF4444 444 5444 4445. 5.444 4 
41- 4444 pe, pp, PS5-444 5.444 44 4 4445. 44 4445^1-4 44 °i 
44444 5445 4 44 4444 444444 444S4. 


ansa 


[1] 4 44; 4444, 4144444144, 157-163, 5*ll 106(2017). 

[2] 444; ■a-g-m, 4, 25-26, 5486(1997). 

[3] 44445^5^14, 444471-41471-, 72-79, 5*407(2018). 

[4] 544 -§-; 444144 11, 41147f, 27-68, 5*11104(2015). 

[5] Zheng M.; Energy & Fuels, 27, 2942, 2013. 

5711108(2019)4 74 51 454 5 

Molecular Dynamics Interpretation of Experimental Pyrolytic 
Characteristics of Waste Resin 

Sin Mi Gyong, Jong Yu Choi 

We simulated the pyrolytic process of polyethylene, polypropylene, polystyrene and their mixture 
with molecular dynamics, and interpreted the experimental pyrolytic characteristics of waste resin. 

Key words: waste regin, pyrolysis, molecular dynamics 
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fif 4 


¥EI01iaas|fild Bl E^s^aoil 0 |oh 

EI^S, aan, 

4-B-4 4 V °1 -51^1 ^M18 4. 

(7IH^¥SM ^SAI^Ot LhBI-o | MR I ^gJ4= aiH °IEJ3X1I M 

El gONHIAH UAfe H^EIilf^XlIM SEtol M4= ai°D1 H^7IM ^fllgSATII IdS 
A141141^ LIC h)) (((4 ^ °d 7d 4)) 4-24 4104 485*11 4) 

444 ll 4-44444 4444 244^44°1H 4 44 4425. 4 ti44.[1, 2] 

4-5-14 44444 444 ^ 442^ e.H.51 *fl4[3H 7ii*H 424i*fl57l- 4 

44 45444 24524454444 444^ 2442454 45444 444714 
4 clltt 44 914-1- 4^4. 


AI ol tdl bH 

S C3 C3 fcj 

71524 55H 4 44 4 A d 4471 (((Nicolet 6700))), 4^4471-44 (((Smart iTR»), 5f 
43-5 (((NXR FT-Raman MODULE))), *fl2^5 44427fl5.-|- 4 °1 *] &_g_ -^<4 Z[o] 

4 554 4°d 5i 5-451 44 4 4(4 544), ^^1 ^44H°i41 4 

4 4 7U(*4-AHUi5.)-i-g- 5]44534. 44*11 4 44 45441-4 H4\4 ]44 * i 
4 44. 


£ 1. 5§(HI EIS4! §5^5^21 1LHHI7I 


4 5.«1I 

44 4 4 54 444 4 

4444/ g 

1 

44(4444444 4 44 444) 

10.05 

2 

4:44414-24:4 4°J4 

9.31 

3 

44^:414-2^-4 4°J4 

9.20 

4 

431-4.444 4°J4 

11.16 

5 

444.444 4 °J4 

12.66 

6 

444431-4 21444 4 44 

10.68 


45444 4-2144^554 44 4 000~550cm _1 , 4*111- 8cm _1 , 444 32°ll4 4 
44 -jl 147fi44^-24 °}- n l-E. I 44 44-2m44 44514*114 4#7H 444 5 
554 - omnic 9.04 4 44-4 41! 4-^4. 4444=.=-4 4-S.-f-°il 4 54 144-5 &il °1 
44^4 47H71471 4447171- alii 45.4 544 ^44 4 414-5354 <£44 
444^1 5 . 5.471 hi 4 5.4 4 4 H7l 445. 4%4444. 

4*3121- 5H 6H4] 

44A14AI421 S5^4°l 4214 E1444=^oH4 4443454 4 44 &4 44 

4 4(44)4 4 --T- 7 I- 71 4^(44)4 4 4 4 4 4444554 44 1 , 24 444 4 
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4441-51 1 24 44.(44444 -^ 44445 . 5 ] *-§.) 




S 2. §=££<=> o| e\9.\M §y E1B1 ±H|s=6II4 

4 4 44444/014 4 7] 4444/014 4 A 44^efl 


3 298 4 

2 929 4 

1 620 4 

1 510 4 

1 446 4 

1 226 4 

1 169 4 

1 066 4 


3 267 

2 938 
1 669 


1 226 

1 090 


4 

4 

7.V 


4 


4 




- M l fcl 




N-H71441- 
4 4^71°] C-H444-I- 
44^- i 
44-E.n 

141^^71-21 i£44 ^f- 

44-BID 

c-c, C-N 71444 

444°fl7l C-N4441 


1=417-1 %o] 44444^-51 4 5] 7} ^5.5 ofl^ ofnl_E.I 

4 4 °M^n45] 444451 4 4 y\ 4-4 44-434 44 SI 4- 4444] 4^-4 4 44 
-El 451 1 641cm‘-g-^-^l 4 44/EE 4 5] 1 538cm' 1 -g--?-5-1 ^ 4^444 ^t°1| 1 620, 

1 510cm' 1 -g— t-5] jL 44444. 444 ^7fl^^lo 1 lx1 ^l_H5.ojol 4^44471 ^ ^ 

4451 44-Ei, n4 7\ 44 4 4444 ®~3. 44t4 SI4. 

itt 4-4444^-4 °f 44 44 4 , ?hM^- 0 ll4 44— I 44 44444 44 e. 
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4 44444 4 44 40404571 - 444 ••• 

n44 44 14*44*1 &04 44^4°J 444 440144 444045.54 44^4 
444 44 04444 44 44. 

44404=^14 OIDIO I [[|2I SWI4oH04=^6H4 244044444 444 44 
44 4 04 44444 4440^5544 <>H^Ht 444444534.(04 3) 



o^l 3. 444445p))4 4544(1-))4 4440*1 5 544 440 144 444440455 

o^fl 344 4444 4°1 444445.444 4444 041 345. 444 4 444 
4444 445. 444 534. 

4444 444045.5.44 °Moi4-i 444 444 4 44 44444 244 
441 4444 4445.[4]4 4044 444445.4 444045 . 2.44 444 
1 627cnT*4444 /i440, 1 6520144444 «5f440, 1 683cnT*4444 ^4 4 40 
4 444 4405., 444 444 44 4 1 6i6cm 1 4444 /? 440 , 1 646cm'444 
4 4444^44, 1 668cm*444 4 1-440, 1 692cnr*4 ^4 4 404 4 44 44 

05 44 44 44. 

51^031=^011 AH 01DIOin[[|0| s°5I46H031==oH4 4-4o^ 55<44 44om44 4 
444 414 OTfl 4-4-44. 444445.4- 44444 4-404J55414 440144 ^ 
4444045.54 04 44- 44. 



2) L) 

04 4 . 444445p))4 4544(L))4 4404 5544 440144 444440455 

04 444 0444- 44 444445.44 1 24805*4444 /?4 0 J4O, 1 301cnT* 
4444 5f440i 444 4445. 4444 404 444444 1 22605*4444 ,0 
440 , 1 257orf*444 4 4444444405. 44 44 44. 
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1 


OIDIEi I HI2( OhDI^m[CICHI o|si 245441,^4 24454 141444 4-1-41 


R: = 



•100 


454 


414 Ri 4 / H dl 4444 4144, 44 *41 4444 44 4 4. 

445141 7l^.*H 44 5-44-44511 244-544444 54 54 44. 

54 5 oil4 5444- 4°1 454-tl54 444 444445-1-4 2445444 4 

445154 441 44 4°144. 44 44 45°d 444 «4445444 44 
HI 444 €4 451 >0445444 4 4444 44 44. 4 44 4444451-4 2 
445441 4445154 444 4444444 5144. 

415 HI 1541 44 444444 244544444 54 64 44. 

54 644 5444 4°1 5 H d 45.44 «44454 >04 445444 55 /?445 
444 44444 44 44. 

3 -4 5 , 64 4444454 fHl 444 4444454 44444 244544=1 
44 44 4445454 7 \ 44 4445 45 44 44444 544544. 



45444 514 24454444 

1-0-4445(1 652cm" 1 ), 2-/?445(l 620cm" 1 ), 
3-/?4 0 J45(l 683cm" 1 ) 



45441424454444 

1—>5455(1 616cm” 1 ), 2 —«4445(1 666cm" 1 ), 
3-^455(1 696cm” 1 ) 



54414 24454444 

1-4444444(1 250cm” 1 ), 
2—>3455(1 230cm" 1 ) 


41-45 414 44451 54 -444 4 

5441-4 44515514 444 °fai m 
11 1441 245544=-§-444534.(54 7) 
54 714 5444 41 54 4514 p 
4444 444 l 2300144444 414-41 
44 444 1-444444454 444 l 
250o5 1 4444 44444 44 44544 4 
4 44. 

S5140| a[HA(l7l2(2X(5441>4(0| of 

I5mll4 44444 44 4 4554 44 
44444454 >04554-4=1 444 54 8 
4 44. 
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4-444 %o] 5 U] xl^.0] a_ 

4444444^M4 Cfs. /|ifofl H]tf 

°i ^44^4^4 34 . 

□h ±=. m- 

Si 4444^5. ZJ- 

°1 it 444^5.71- 444 44444 24 

4^444 44^-144 44 ^m44 -g~f 
514^4^ =_ =4 71Jl«H 4444 


5}-ft 4 4 4-t *11-3.7)- 444 ••• 



4444^(2)4 ^44^(1)4444 
4 444, 44444 444 ^Hf 


444^1 44^44 24444%H14 /?4444 44°1 


4444 °] 4444 44444 44 y\ 44444^4 4444 ^ 444534 . 

ansa 


[1] A. Rygula et al.; J. Raman Spectrosc., 44, 1061, 2013. 

[2] Q. Wang et al.; Nano Lett., 16, 6695, 2016. 

[3] Z. Movasaghi et al.; Applied Spectroscopy Reviews, 42, 493, 2007. 

[4] H. G. M. Edwards et al.; Spectrochimica Acta, A 53, 2403, 1997. 
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Secondary Structure Analysis of Silk Fiber Incorporated with 
Carbon Nanomaterials by FT-IR and FT-Raman Spectroscopy 

Ri Su Bom, Kim Song Hui and Kim Kwang Phil 

We established the method to determine the content of the secondary structure of silk fiber 
incorporated with various carbon nanomaterials on the basis of peak resolved spectra of amide I , 
amide HI band by FT-IR and FT-Raman spectroscopy. 

The relative content ratio of //-sheet and orhelix, random coil structure of the silk fiber correlates 
with its mechanical strength. 

Key words: FT-IR, FT-Raman, silk fiber 
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3165*i 31 45 


dWSOII 0|& £JX|4?o| ^Ah0| sn= 

7J E ^ 

444 45# 44a#444# 4#4 AM 544-4 84. 

((01I=¥EH “El LhB|-o| XI gj Oil AH U Q iQfflefe SXIS 4EHoM Z l 7)S7I# 

M # h 3AM0t EJ-LICK m\^ ##L) Q xiliJ 

AH 3401 #H S°mM74l7l ^°01 m^= BJ^SB|o| 6H4£JLia.» 

(«44°Md4» #54 4234 16231*1) 

A] *14 #4 444 5#4 4##4554 44 4 4=4-4444 44 444# 

°14. 444 44 444444 444 444 4#, 44 4 ###4 314 444444 
44444 44444 44. 

444 4444 45##314 444 4444 4 4 5#°M1 5545545 ^, 44 
35.4^4“^, 444444444, 44 444444444, 44444 44 44 4 
44i44.[2-5] 

444 4^-4 4444 44 44455. 4444 44 44 444 4444544 4 
445 45 4# 4 44444 444 4444 4 4 444 4-84. 

4 j Sj d h dH 
i— i i o td 

445# 4444444454(«uv- 220 i»), 4444444, 4#4, 44444 

(((Allegrax-12 Centrifuger))), 44445(((DC-8006))) 4, 4 4=554 lmg# 445444(4 
444 44444 1.065 8 g 4 4444 444 l 000mL5 4-44), 2% ^-4544444 
44(4444 J9-4544444 0.2g# 5% 444-454444 i0mL3l 44), 5% 444- 
4-54-5-44, 4% 44444, 4##4, 50% 54f-555444 (5445554 50g# 4 
44 i00mL4 44), 444444(54), 244444 444-84. 

84 4 44 445444 54 45444 44431 ^5 44 31 4% 44444 0.05mL 

4444314 4444 6 m l 4 44444 4444 444. 44 #4 4431 4 
44 5min#4 44 4 44314 20°C°145 4444. 44# ^4 544 4 4 444 o.imL 
-§• 85 4 444 4444 444 44. 44 4 3044 44-44-531 30min#4 454 
44 444 90s#4 ## ##3l 4# # 44314 4444 44444.[i] 560mn3l4 4 
4444 45#455 44 « e v*fl5j -g-ojioj ^g-#_£-§- 5h4 31 4444. 

^aani- sh 

#4#4 #44314 4 4# 4 #4431 444 #444455 #444. 
p-t] 54444 431 4 4 444 444## 4#4 44. 
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CH 3 —CH—COOH—f-►CH 3 CHO + HCOOH 

OH 

CHjCHO + zO^C^OH^HO^QHD^C^IIXI ^ 0 + H2 ° 

Cl[ 


5444 *1 55 p-t 1 544 4 4 : 


r44 HJr-S- c.1- 13444 4 5°] 555 


51 ’trefoil °]«H 44 . tc\4 54- 

7li°l_E444-l-§- 0 J14 444445 
4554 5^ 14 44. 

54 H4 5444 4°1 44 4 44-l-§- 0J 14 4 

444444 560nm°l 4 °1 4444 444 4°1 44 

1H1 44 -f-454 444. 

5^55 444 4 44 44 444 5444 4 5 
5 44 4 4 5 44 />- 4 544 4 4 4 5 44 4 4 4 -§- 
44 445-4 4444 4445. 44 44 44444 
44 44. 

£456H4g4 444MWI 01 £14 °mm °I §4 44 
44 544i4 4 44 5444455 4444 4 4 



X / nm 


i. ?15°1 5 ^ 44-1-444 
444^-4^4^5 
1-34 ^4^ 4°1 44 
2,4,6//g°J ^5 


44 44 i0// g 55 4.44 45 44444 4(mL)4 44444 4-54- -§-44 #454 


44 54 v 4-£ 4.(54 2, 3) 



54 244 5444 4°1 44444 44 4444 44 4454 44 44 4mL°l 
4444 44 444 444. 44 54 344 5444 44 444 44 4444 44 4 
454 4444 5min 4 4 445 4 454 5 4 4444 44 4444. 

444 444 44444 #4 4444 5min54 44444 4444 5 44 44 
44 4 4457f 444444 44 5444 4 57f 4444444 4544 44 44. 

5444454 #-§-44 4#4 44454 44 4 45f 5544. 5455 54 
4 444 5444455 544 4 44 444 44 45 3054 4444 30min4 44 
4 5 #4 4444 44444 444444 4454 44444.(54 4) 

54 444 5544 44 #4 4444 90s4 4 454 45 44544 H44 4 
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4 - Wi-fr 44 t nfl 3 ] cfl 5 . 4 lcHr^ 4 - °4 

4 Si 4. 

444 4^^441 5h4 

°i 44-5414 y i^7f a si 4. 

44t44 4l 4 44 44 4444 e.^1-t5.5.i4®. 

5., #4 4444 7ii *1*1-8 4. 

aud 4^4 44444^4 o.i 

~45//g/mL°l 21 4 4451 44 44 4 4 ^=1.549^^-3.81 
°H 44444 0.998 44. 

444 4"4 54444 5.5%(444 4_E 3//g/mL, 
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4 444444 421 20% 44444 0.5mL4 ig4 4444444 421 4444 4 4 
10mL 44 4 44 20min44 44 4 St 4- 7 f 5 000r/min44 5~10min44 44444-2- 21 
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^*11108(2019)^ 7^ 5°i 41-11 Tim 

Determination of Lactic Acid in Kimchi by Colorimetry 

Kim Tong II 

We established the analytical method of lactic acid using />-hydroxvdiphenyl by colorimetry. 
The decomposition reaction of lactic acid was perfonned at 100°C for 5min and the coupling reaction 
was perfonned at 100°C for 90s. 

We analyzed lactic acid in various kinds of kimchi by using kimchi panalyzor and the coefficient 
of variation was 5.5%. 


Key words: lactic acid, kimchi 
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ELMER FIAS-400))) , 414 554 4 (((PERKIN ELMER AS-90»), 454 154 111 
(((PERKIN ELMER))), 4414 44 («AEG-120)))1, 4 4=555 lmg/mL 4-54 1 5H°3, 
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241111 41444. 
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SI-tv ^108(2019)^ ^165^ *fl4i 


Determination of Cadmium in Artificial Sea Water by Flow Injection 
Hydride Generation Atomic Adsorption Spectrometry 

Ri Song Chun, An Myong II and Ri Chun Gil 

We established the analytic method to determine directly the trace cadmium in the artificial 
sea water by flow injection hydride generation atomic adsorption spectrometry(FI-HG-AAS). In 
this method, when the ascorbic acid is added, the linear range of calibration curve is from 0 to 
2()//g/L, the detection limit(3oj is 0.012//g/L and the relative standard deviation is 0.41%(n=5, Ccd 
=15//g/L). 

Key words: cadmium, artificial sea water, FI MG-A AS 
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[1] Thitima Kaosa-ard et al.; J. Food Ag-Ind., 5, 4, 270, 2012. 

[2] Swati Bhauso Patil et al.; J. Food Sci. Technol., 48, 6, 661, 2011. 

[3] Riin Rebane et al.; Journal of Chromatography, A 1390, 62, 2015. 
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Analysis of Saccharin in the Toothpaste by High 
Performance Liquid Chromatography 

Ri Hyok Choi, Ri Su Ryon 

We established the method to analyze saccharin in toothpaste by high perfonnance liquid 
chromatography. Using mixture of methanol and 0.02mol/L ammonium acetate with the ratio of 
8 : 92 as mobile phase, saccharin was separated exactly. In the range of 0.5~2.5mg/mL, the linear 
relationship between the concentration of saccharin and the peak area is formed and the recovery 
is 99.1%. 

When we analyzed saccharin in various toothpastes by this method, the coefficient of variation 
is below 3.31% 


Key words: saccharin, HPLC, toothpaste 
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[2] 55, 5, 3, W*fl 98(2009). 
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On the Manufacture of the Digital Carbon Dioxide Analyzer 

Ryang Yong Man, Jong Choi Guk 

We manufactured the digital carbon dioxide analyzer by using the solid electrolyte carbon dioxide 
sensor and examined its technical characteristics. 

The range and precision of measurement of the digital carbon dioxide analyzer are 0~1% 
and ±0.01%, respectively. 


Key words: carbon dioxide, carbon dioxide sensor 
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gmEISSSXIS E@& 

□ IXIgRXHSOI gg= 

u§4, Einia 

A °fl44 *15^54 431-1-44144 41-4 7 s v 0 ] ^#44$4. 

o^uim som ^om sjoh= ^m\k\ ms©a°i ymimm anxim ^lhxi- 

^011 o|7Hofe kW^ §™ig^M7IXIM Si^SMI Zd^oKtiOt & h Lia.» 

4444-54 44544 $4 444, 44^44^.4 44444 44 4441, 4 

444, 4^44, 44444 4 44444 44*1 4 4.[U 

4 4 4 4444-5-1 4444 44 44 4 4 444 444 44 45444 444 
4444444 544 444-5 444 44 44 44 44 =-44 44 4 4444 44 
4-4 ®i 44 444 55 44 444544.[2, 3] 

45.-44 444 44445444 4 4 444454444 4445.4 4 44 44 
4 -2-4444-. 


AI &| td h bH 


1 ) ^4 £4°l X1I5 

Pt/ce^x-ll5 44 44 4 (bet 4544 680m 2 / g , 44^.4 40//m44)4 4444 (bet 
4544 65m 2 / g , 445.4 40/m°14)4 8 : 2(444)5. 44 444 44 44 4 4 44 4 
4 44141: 45 4444454 H 2 Ptci 6 (i0mg-Pt/cm 3 )-§-44 Pt/c444444 Pt4 4 
4 1044% 44 444 54444 44444. 

Na 2 C0 3 -§-455 4-5-444 pH4 75 44 4 - 44444 451: 6045 54444. 
444 4 HCOONaf: 4444 1.54 44 444 4 44 44 44444 -§-44 4 44 pH 

4 451: 4444 44444 44444. 44 CF4 4444 &!- 444 4444 

5 44444 4 80444 444544 Pt/c44141- 444. 

44 4 #4454^4-55444<ptfe)4 444 1044% 44 ptfe 4441: 44 
45 545 -444 o.imm 44 41 455 41 44 4541, 44 - 544 , Pt/c44 4 
415 4 445 120 °C5 4^4 4454544 300MPa4 4455 4444 441- A 
5444. 44 °1 441- 300444 30minl4 544 4 44 4 4-§-4^4. 

44X115 44 4 4 44 4545(44 4, 544, 4514, VuicanXC-72 4) U 44 
44454 4444 (BEt 4544 65m 2 / g , 4 454 40/m°14)l- 44 4 4445 144 
44. 4 4 4 ptfe 4441- 44 4 4 4445 545 444 o.imm 44 44 455 4 
4 41- 4541, 44444, 444445 4 4^5 4444 44 4155 444 A 
5444. 



444 4 54 4 4 &144 44445t!-4 °fl 444 44454 4 4 
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2 ) gmEi°saxii^g7i°i xm 

444451]-45 54-4 4544*14544 
4- 44 i4 44. 

44 H4 5444 %*] 444-45^45 44 
4 45.44 4 4-1-44 44, 44 4, 4544:4-, 44 
4, 4455 44 4 4 454 44 44 4 44^451 4 
44 444 44. 445^4 444 454 Pt/c44 
4, 444554 0.054 4%4 EDTA5 544 2mol/L 
4 NaOH-g-44, 44544-554- Nafionl030(-T-4 
78//m)44, 44554 44 4 45455 454 4 
44 454534. 

444 444 44444 2cm 2 (44), 4444 4 
444 44 44 444 44 3mL44 44444 
1.5mL/min4 455 2mol/L NaOH-g-44, 44444 
0.7mL/min4 455 H 2 04 f^l^4 444 25°C4 
444544 4*3444. 



44 i. 45445444 444 45 
4444444 55 
1-44, 2-Nafion4, 3-44, 

4 — 2mol/L NaOH44 4 


4444444 4 
4 -54- 4544 4-4- 


44445444 4444 454- 444 44 445444 44 
444444 44 444 4554, 444 44554 544-535 


4 444 444 55455 10mL/min°l 44- 

44 4 44 45444 444- 444 544454444544 55444 454 
544 444 4 4*34544 44 4 4444-54 554- 44444 4 4 455 44 


444. 


Mmmm a! oH<4 


PTFE440I S&444454 554 444PTFE454 4 54 4544 444 ptfe 
454 544 5554 5, 10, 15, 20, 2545%5 444444 444454 554 44 


444. 44 5444 544 44 4 : 44 
4454 554 44454.(54 2) 



=8 : 2(454)454 6h5°J: 454 4 5 44 

54 244 5444 54 ptfe 44°I 10 
4 4% 4 4 444 444454 557f 4 
4 4 44. 

ptfe4 444444 4445 44 44 
444 4 44 44 4 444 54 44 44 
44 °44445 44 . 54 4 ptfe444 4 
454 °155 3 ] 4 4 4 4 4 444 4 44. 4 
444 454 4 ptfe44°1 544%4«H 
44 44445454 444 44 444 4 
55 °J4 45444 444 44. 
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5tl PTFEl 15l4%°ltA4 44-44 4 44 1444 4°1 454 4 t 4 4 4^- 
414155 44 41454 t47]- 5444-. 5tt PTFEtt 0 ! 154 PTFE7f 441 

15^4411 44411 4 44 441141 ^i^JIoll «- 44 °J °J 44 ^} 44. 4 
44 1444514 4444- 4 At 4 ptfeUI lot t%5 414 4 155 a 

°1 At 4 4 44 °J4-tt 111 45.444. 

E1AXHSOI SW ^ &U(HH&HI)°I §! 17ft45.444 44 444454 114 4 
44 454 5.4 a 44 4 4 4 444 4444 444 454^5.4 44 4(bet4a 4 
4 680m 2 /g, 4 454 40//m°l 4), A44(BET4 At 4 1 200m 2 /g, 4 43.4 10//m°l 4), 4 
54°1, VulcanXC-72(BETHl A44 250m 2 /g, ^4-3-4 10/m°14)t 4445 44(BET«1 
At 4 65m 2 /g, 4 454 40//m°] 4)4 4°14 4145 444 41 4444 4 |a*H 4 
455 444454 44 44444 6h5 444. 

4°14 44454 Hfltj-«H 454 444444 15444 54 34 44. 



444544/44% 

54 3. 444 44444 4 44 4 444 444444 4544 

1-444, 2-ZL3fC 3-4Af^°l, 4 — VulcanXC — 72 

54 344 5144 14 44444 114 44 414 444444 157f zm 
44 114 444444 157f 445 44 4145 4444. 444 114 444 
444 454 4444 47I-44 4-tjofl 44t444°145 44 44. 

5t 34 44 144 444 1141 4444 6 : 4t 4 444444 454 3.7 
44%44. 44 44 444 -COOH 44 -OH 44 44 4441-4 44 544455 4 
4 4544414 444 44411 41455 444 44. 1141 til 441 4 
1 447114.1- 414 4454 44154 47 ] 4(50mA/cm 2 ) 444 4444-44 15 
1 At 14 144 . 44! 1144 441 4444 414141 444! 24441 
54 11 t441 444414 44 4441°1 4 444!°14. 

444 44-1 5441 t14 41445 44.(54 34 14 2) 544 

! 1! 441440144 1444 44445 441 4444 11 t44! 414 4 
4 4411 0 1 144. 

54 34 4-7J 3544-t 45lo] c*xj 4-4415141 4-471154 41!4 o>4 

141 11 44. 441014 7^401 fi 44444 44 4 44*113.4 714 tAtt 

4 15 414 544 41 544 454441ofl mi 44414 1444 144 . 



454*11- 51-8-It 4444444 °\] n l*l4 SHM-S-S] <34 - 93 - 

ZL^ 3-2] l*d 4°IH 4444 * 0 ] 44454 VulcanXC-72lr 4 44 44444 4 
°14 VulcanXC-72-lr 8 : 25] 4^14 ±44 4 *]-^sl 444444 444 6.87) 4% 

44 44 44*114-1- 5l-§-tt ^444 14 1&4. VulcanXC-724 44444*11444 
44*d*144°114 4*ll4 #°1 5l-§-5]^ 44*fl4°14. 4444444 714(44), oJj^|(^ 
4*1), 4^1(44)1 341t 1H4 41=14 4-§-°l44 44 44*11 5.1-ofl «i*h 444 °d 
VulcanXC-721- 4444 4444444 444 34441 4414 44. 44 VulcanXC 
-724 3114 444 44454 44 44 444 4444 444(40mA/cm 2 ) 441 4 
444 444444 4444- 2444-§-°11 44 444°1 f. 444 4444 444 
444 4i7t 44 . 

°15.44 44444444 4*114*114 Vuicanxc-72l 4-§-44 444444 44 
^1120.011 4444 444444 44 : VulcanXC-72=8 : 2(444)4411 44 SI4. 


□H i=. Oh 


1) 444 444*H 5] 4 44444444 4444544 7f4 444 ptfe444 

io44%°14. 

2 ) 445145.47H1 44 4444444 °ll 444 44444 454 4 44 44 

4 4 4 4 VulcanXC - 72 4 4. 

3) 44445. VulcanXC —724 444 4 444444 44 : VulcanXC - 72=8 : 2(4 
4=4 )°H °1 «4 444444 444 6.844%°14. 

ans s 


[1] 4 44; 44444, 44-4 444 114, 3~96, 1984. 

[2] Ichiro Yamanaka; Journal of the Japan Petroleum Institute, 57, 6, 237, 2014. 

[3] R. P. Willyam; ChemElectroChem, 2, 714, 2015. 

5^1108(2019)4 74 5°d 1441 

Effect of the Cathode Material on the Synthesis of 
Hydrogen Peroxide by Using Alkali Fuel Cell 

Kim Tong Su, Ri Mi Hvon 

We studied the effect of the cathode material on the synthesis of hydrogen peroxide by using 
alkali fuel cell. We synthesized hydrogen peroxide solution of 6.8wt% in the alkali fuel cell using 
cathode material that consisted of the cathode active material(graphite • Vulcan XC~72=8 • 2) and 
the binding medium(10wt% PTFE). 


Key words: cathode material, alkali fuel cell 
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HzsM-5tji^maHoi m&m irgoii im &=?■ 

ai° 

1°fl4! 45^54 14111411 414 11 144144. 

0^37 IZ1 AHBh7^^Qj| 0|oh *1^J[ ^E® E|g6fe 4 

e* 2WS§§ ^Elffl sl£^« ofe E-^iUBai &UI6KM DUEteill- 

& h ^ixi§ umm srais^oi ^mm i^oiiah lysmwot muo.} 

1111414 4441: 144444 441511 111441- 1444 mtg! 

11 4^0] i_o_41 1115 5 114 441 HZSM-5111 4444-l°l 1-2-4 1 

44 4144.[i] 

1514 414 114 411 °1 14 hzsm-5111 1441 141 411111 
145. 44411141 114154 454 1541 44114 4111 154534. 

AI SI tdh fcH 
^ □ <z> td 

hzsm-511411 14 zsm-51 411 151111544 441111455 4 

1444. 

115.4! lmol/L NH 4 NO 3 HI 1441 41444 54 : 14=1 : 25l 15 4 
41 80°C41 4hl4 41414. 11541 414 1 500°cll 2 h 5141 HZSM-5 
11 11154 !!4.[2] 1 1 600441 111 1141 414 Si0 2 /Al 2 0 3 ll HZSM-5 
11 11151-1 144. 

M&mm 3J oH5j 

41 4 Si0 2 /Al 2 0 3 4 1 7f4 HZSM-5 4 11 XRD 
511 54 14 44. 54 41 HZSM-51 4 4! 4 
44! Si0 2 /Al 2 0 3 l 1 4114. 

54 14 1 5144- 41 414 Si0 2 /Ai 2 o 3 l 
1- 7fl HZSM-51544 XRD5141 MFI115 
4 4111 4411-1 545 4444. 11! 4 
4111144 4 4 Si0 2 /Ai 2 0 3 14 4444 4 1 
11 1111 &14111 5114. 

11 4 Si0 2 /Al 2 0 3 l 1 - 7fl HZSM-51 514 1 

4 441 54 14. 

541 5144 11 114 44111-1-15 
441 Si 0 2 /Ai 2 o 3 l y\ 1 7 I -44 44 4541! 1 



0 10 20 30 40 50 


2 0 /(°) 

51 i. milH 4 444 411 
HZSM-5 4 XRD 5 4 



hzsm- 51444 o| «i-yg 4 ni 44 n 
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7\i]-x>l7\ 1144 . 


R. 40I&1 Si0 2 /Al 2 0 3 tll« 7fa HZSM-5ldl4M°l M^Sjsf 


14 44 

5 B ET/( m ’g ) 

14141/% 

111 n/% 

HZSM-5-25 

346.0 

57.7 

42.3 

HZSM-5-38 

361.3 

47.5 

52.5 

HZSM-5-54 

354.9 

42.8 

57.2 

HZSM-5-76 

338.7 

36.7 

63.3 


H Si0 2 /Ai 2 o 3 4 y\ IzftN 44 41714-01 4041 J 1 44 m 4 444. Ill 

ft41HM c, ll 44401 4444 441 mi 4171-4 111 

111 444-4 44 414 <1444 mill 4444 4444 444 -2-4 4 4 
^44 4 €- 444 41-4 4 44144 4444^ 14.[3] 

44 4 Si0 2 /A1 2 0 3 H 11 7f4 hzsm-54 nh 3 -tpd111 zl4 24 14. 
zl 4 244 ir«4 14 NaZSM-5-254^-441 444144 14 s. 4 4441 
4 4 4 14 *\3L m 453.4 14. 4 4 441 HZSM-5-25imil im 44 
4421 4414 4 414 444 14-44-. zz.44 1114111-7}- 4444 4-4 44 
4 4441 41°1 11414 14 hzsm-5-764 i44! 44144 414 414 4 
14 4 414. 

14 4 Si0 2 /Ai 2 o 3 4 1 41 hzsm-54444 4414 14-41 zl4 34 14. 



2 . 144 sio 2 /Ai 2 o 3 41- 11 

HZSM-51 NH 3 -TPDII 
1 — NaZSM-5-25, 2 —HZSM-5-25, 
3-HZSM-5-38, 4-HZSM-5-54, 
5-HZSM-5-76 



111 TV/h 

3il 3 . 144 Si0 2 /Ai 2 o 3 4 4 
hzsm-54444 441411- 

1-HZSM-5-25, 2-HZSM-5-38, 

3 —HZSM-5-54, 4-HZSM-5-76 


zlI 3414 ill! 14 4114 1111 1H14 hzsm-5-25414 14 100 % 
5.4 41 3. 4 Si0 2 /Al 2 0 3 4 A lzl-141 41 mi4 HZSM-5-7641 4 1 11 80%1-E. 
14 114. 

114 l°l l7fl4 441 14 141 «J 14 HZSM-5-544 nl 4 ! 11414 20h 
14-5- 4411411 90%^. 41411 41 4^.11 11414 i5h 141 80% 44 
11414. 14 hzsm- 5-764 m 41 1141 8h44 441141°! 11 45% 14 1 
1 414. 
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44 5*11108(2019)1 ^1654 H4X 


4- §-44°l 6h°J «fl 4°14 4444 H #4 
5.1-51 *3 4-§43^4^4 5.4 44 44. 

5- 4 4°114 5.544 14 HZSM-5-38, 

HZSM-5-54i^ °-3*U44## C s+ 4 44#44 
15] 44-§-f-5. 44 20~40%°H 113:4. ^It 
Si0 2 /Ai 2 o 3 y l 4 545. ^41H1 44 c 5+ 4 4 4 4 
4 44 H44 4444414 4^14# 44 
13-4. 


□H J= Oh 


4144 4 3] 4 15 zsm- 544# 4444 
4°14 Si0 2 /Al 2 0 3 H l 1 44 hzsm-54 4 44 4 4 



441 s. 


nl 4. 44 4 m°lH445l-5i 
4 4 #4 4 45 

l-HZSM-5-25, 2-HZSM-5-38, 
3-HZSM-5-54, 4-HZSM-5-76 

0-ch 4 , H-lpg, E0-c 5+ , B-44441]"i 


^414. 4 54 hzsm-54 4 44#4 44 14 

444^1- XRD, BET44145. J144H4 Si0 2 /A1 2 0 3 H 1 4 54 °J 454 44 44 4 4 
§HM 41 #4441 41414. 


& H ° & 


[1] F. Pan et al.; Materials Letters, 115, 5, 2014. 

[2] X. Lu et al.; Microporous and Mesoporous Materials, 184, 134, 2014. 

[3] D. Han et al.; Energy Conversion and Management, 93, 259, 2015. 

54108(2019)1 71 51 42114 

On the Synthesis and Activity of HZSM—5 Zeolite Catalyst 

Rvang Un Gvong, Choe Choi Ho 

We synthesized HZSM — 5 zeolite with various Si0 2 /Al 2 0 3 ratios by superheated steam treatment. 
We confirmed the crystal structure and pore structure of synthesized HZSM —5 samples by various 
analysis methods such as XRD and BET, and examined the catalytic activity and selectivity. 


Key words: superheated steam treatment, zeolite 
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S>f aj- 

±i§7Eouh °\°} j 3 -? mm \ 

^511S, 4¥£ 

4 °fl41 45-314 44114341 414 43 

«3H421¥1(MH1 L|-Eho| gxil^SH^ ojEJ^E^OllAH MWOt M ^ 

All Mill- S 41 011 AH APIEfe 3H47I#^4IM MU SBM MIttoKH AI434IB^o| x\ 
HWM0K3 &J-LICK)) 

4131341 44445. 5. 31 13 33 313 4 13 34 5_l3l 34444 
45. 313 ^ 3^1 3 4114311 434 13 V 3 4 44. 

3 1-4 4 44 3 44-44 4 4 43 44-444 4 4 4 1 [ 2 , 3]1 4 4 4 15 43 4 

3 4 _n.2iAH- 451 1-4-41-4 4144 7lii 31 14-114-15.1 4i3 4 4. 

35.4-4 141 14 114 414 4 41 o -5-4145.4-15.4-4 3i3 1441 
5.1 4144 414114 p-A 5.414-4 1144141 41441. 

AI bh fcH 

^ 1=^ CD 1=1 

0 ^ 4145 . 4 - 14 - 141444 4333[i]i5 3H 44115.1 414144 
11445. 41*1-34. 

o.ioo g 4 p~ 4-54! 14441 141 400.000 g 4 14 41 41 1144 453 
114(7.02xlO“ 5 mol-L“ 1 )l 4145.5. 41141. 

4145.1 50 g 445. 44 4 14415.1 o.5 g 41 11 1115. 70 , 90144 4 
4114 41 414 14141 44434. 44 14415.4 4 4 4114 4 514 
41 4444 444 41144 Ifit 4444 41144 H4 141434 4 
41 4441 4 441 44434. 

1444 1414 45.144 Ifit 1444 144 414 41 44434. 
llil p -4544 441144-3 457nm34 444314 14H351 44 
44 4144-5-4 («uv- 2201 )})! 41434. 

Mmmm ^ 

14 441 41 45131 44 H5. 4441 4315 45441 3 145 . 1 
HI 44434. 41H4 14-143 41 44444 3 344.(5.3 l) 

444H3 4 4/14544 1411441414544 443 1411 70,904 
44 344 4lH(7.02xio“ 5 moi-L _1 )4 4114134 14443 451 p- 454 

4 144341 54434.(13 2) 
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54 i. 



1, 25 f-4^-54 44 70, 90"C 7] ^5 


5^ 2°114 55-44 4°1 -S-^l^-ofl 44 -f-44444 8min44 5 444 44-5 32 
44444 444?fl 44-^4. 

444^-444 5544 444^44 -5-4 4 4 4 44 44 4-4 4 4^4541-4 4 
44^-ir 4 442144 54:4 4 44 #4 545 444534. 4444 54±444-§- 
±5544 OriginLab 8.544 4444 ±24 444 4444 4±4-44. 44 5444 4 
4 4444 90544 i? 2 =o.9845 70444 tf 2 =o.974 44. 



44^14/min 

54 3. 444444 444 4444 
44444 

l, 2-1 ^445-4 44 70, 90 "c°j 44 


a = a 0 (l — e k> ) 

4 4 44 a 0 4 ±4444=, *4 44454 
4, 4r 444 4, «4 44444 4 4 444 4 
4°14. 

a 0 4 44 4445(54 2)544 7044 90°c 
44 44 3.50, 4.02/mol-g _1 4 44. 

4445.444 44444 4444444 
44444 44 4 444 444 44 ±554 

4444 44444.(5-4 3) 

4445-^^5.44 444 4445-444 4 
4444 ±4 44. 


R. ^sEi£2¥E( fl§e( k n 


4445/’C 

k 

n 

70 

0.23 

0.86 

90 

0.36 

0.83 


±44 5444 44 457f 4444 44 k ?\ 4444444 44 ^-§-54 44 4 
44 -S-44 14 4 44444 44 44444 4444444 54^4. «4 4 444 
444 544 4444°l55 4 4554445 4^4 ^44^4. 

4 ^§-4-^544 4 44454444 4-§-4-4 444 444i4544 444 44 
23.8kJ-mol 1 4 4. 


m|o n|of 



44 /?-4^-44 ^f-44 : |-444 
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□ H 


□ h 


^-§-711-011^ 44°J p~9\^\ 14- 44 3 5 4^-4 444 ^44444 

44 4444 4-4 4444 444-1-4-5-^4 4hl a = a 0 (l-e"^”) 4 4 

44444 4144 44 A4 4445-444 4-44 t«^|i;lf 44444. 

& H ° S 

[1] ^^^^4^44^(4^44), 59, 5, 94, ^*11102(2013). 

[2] M. Rossi et al.; Food Chem., 82, 291, 2003. 

[3] Lu Yajing et al.; Applied Clay Science, 6, 7, 2015. 

^^ 108(2019)4 74 54 4214 4 

On the Adsorption Kinetics of /^-Carotene in Edible Oil 
by the Activated Bentonite 

Ju Hye Ryon, Pak U Song 

We investigated the adsorption kinetics on removing //-carotene in the edible oil by the activated 
bentonite. 

—kt n 

The most rational kinetic model was a = a 0 (l-e ) and the activation energy of the 
adsorption was 23.8kJ-mol *. 


Key words: activated bentonite, edible oil, adsorption 
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sjal^! 31 & h 6H^o| ga|oj^-«cft 
^ge*IOUHO| g*®=a»g 


-rlcfltt 154 11 114441 414 14 5-44414-. 

(nimxi imxm^ Mol mm mo in ktz&WMQH ^aoi jpiofe ^ 
imm 4m ii^ia^m aaoKMot mm ^m\ eejsh 

HI AH L \k\= H^I#^^AIISS MWOt MUCK>>((<11141>> lil 4isl 492 

44) 

41414444144 1 4# ?!m 4pM1444444 144 4*345.454 4 
44 154 144 444 4H41 444 1444 44444 4444 444 4 
4 44-4111 414-14 44. 44±4444 ±141-§-°H4 444 444 44 ±4 
4 44 544 145411445 44 444 144314 1454441 444 4 4 
44 44444 44 #4. ie4^ 5414 44^-444444 44 444 4444 
444 44 4444 44444 114455 544-4 4 44. 

444 45.1 444444 44 4444 4-2-4 444444 444444 44 4 
4 - 4 - 4^444 4 44 444 - 4 - 444-44 51444 . 

AI oH bdh tH 

EE! i=i o fcd 

444551 444444 444 444441- 414454 ±4451 14 44- 
4-4441- 41-4S 4. 

4444^.4 4445-4 28.4/m, 414544±441 67.im 2 - g _1 , 4*11445.4 4 
1-45-4 26.1/m, 414544±441 84.5m 2 - g _1 4 4. 

414 1a 4 44-1444- ±1444 ®i 4144 5.4-444444 14-(144 
444 jl 4144 44 11)1 5« 441 1 144 45l4-114[2]l 4 444 4 
44 4444 ±4444 ±444411 4444 1455 444 44 444 5.4± 
44 44 4441 4414 44. 

1414 4 44 4 4445.1- o.ioo~o.i30 g 44 44 44-4 41144 444 15 
4 ±14 i0mL7> 14 41 4 444 45 14 4 444455 114144 444 4 
4 141 1444 4114 45 ±4441 1441 4155 44444. 

r x =—m x (1) 

m 0 

444 y x , rn x 1 44 1414 44451 141 4 144 44444 144 ±444 
4 4 144 14 4 4114 444 14, ro, mol 44 144 15444 14 
±444(44) 4 114 4114 144 4. 



44 4 4 44 44 -§-4 44-141114444 -g-^-f-41-^-^ 


101 


MEMm 5t! oH<4 


44 1414 Jfioj 4ii 1441444 
4^-41 4144 14 44-14111444 44 
44 4444 44444-1- 4444 4 41-4 1 
444 44 44 4 i 14444.(^-4 l) 

3-141 4444 -2.4-444444 141 
44 444 44 4444 444441-44 

4 1443.11 14 4 44 44 444 444 

4 444 44.(^-4 2, 3) 

441 - 44(^-4 24 3 ) 13.44 4 44 4 4 
4 44 444-44 444 4141444141 4 
4 44. 



j.^ l. 44 444 444(1)4 44 4(2) 
^44 44 14114 (7M8°C) 



14-1444-114 44 4 141441-4 i4 44. 


R. S4^(d°S¥cl ^CHbH S41^i>Kr=291K) 


t= tJ at _ 

444 

444 

— I O O 

v=13.239-x+216.4 

v=12.556-x+307.4 

2oo/(10 _3 g-m -2 ) 

4.56 

3.25 

K 

16.6 

24.5 

AG 0 /(J-mor‘) 

-6.80 

-7.74 


41 14114441 4444 444 144144 lit !4(0.05%)44 42 4 
44 4=-l 1441 144^4.(214 4, 5) 

1141 1444 414 41414114 4 41414 4144 414 41414 
114444 4 44 144 1444 1144141 jl 4444. 3.44 14 4441 4 
4 44 44 4444 414141144441 414 14.[i, 2] 

A = A^(\-e~ kt ) 

44 44 544 H44 44 1414 4 141-5-4 41 3-4. 


( 2 ) 



102 


4 <^544445 si-tv 54 108(2019)^ 4654 445 




J -4 4. -§-4 44 —5 4 if 5-§-4 44 444 
445-1-44-4 (7M 8 °C) 

54 t^0°i 4 (l-e~ kt )~kt 4 454-§- 


214 5. 54°J4r- J f444-§-°JH4 444 
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[1] 544 4; 4444, 4 0 e! 45444447}, i4~25, 5499(2010). 

[2] A. W. Adamson et al.; Physical Chemistry of Surface, Wiley, 390~395, 1997. 

[3] Ying Zhang et al.; Physicochem. Probl. Miner. Process., 54, 2, 505, 2018. 
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Adsorption Kinetic Characteristics of Apatite and Calcite 
in Oleic Acid-Butanol Aqueous Solution 

Kim Mun Choi, Kim Choi Song 

We confirmed the adsorption kinetic characteristics of apatite and calcite in oleic acid-butanol 
aqueous solution as the collecting agent. The adsorption rate constants k(T= 18°C) on oleic acid of 
apatite and calcite are 2.39-10 ~ and 3.58-10 min , respectively. 

Key words: apatite, calcite, adsorption, rate constant 
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On the Analysis of Simple Boron 

Kim Sung Choi 

We analyzed the simple boron prepared by electrolysis of KCI-KF-KBF 4 system molten salt 
and determined its crystal form, purity, grain size and the composition of impurities. 

Key words: boron, analysis 
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Thermodynamic and Kinetic Properties of Uranium Adsorption by 
the Amidoxime-Sulfonic Acid Type Chelating Resin 

Jon Sun Jin 

We considered the thermodynamic and kinetic properties of uranium adsorption by the 
amidoxime-sulfonic acid type chelating resin. 

The uranium adsorption rate of the amidoxime-sulfonic acid type chelating resin is rather fast 
among the amidoxime adsorbents. 


Key words: uranium, chelating resin 
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[1] 4^4^4444^(4444), 56, 2, 96, 4499(20i0). 
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Manufacture of the Carbon-added Zirconium Dioxide Agglomerate 

Jang Kwang Nam, Kim Hyok 

The carbon-added zirconium dioxide agglomerate is manufactured by mixing Zr0 2 , carbon black 
and pulp waste liquor, extruding and sintering under vacuum. 

The physical characteristics of the carbon-added zirconium dioxide agglomerate are as follows: 
the apparent density is 1.23g/cm 3 , the virtual porosity is 46.8% and the compressive strength is 
40MPa. 


Key words: zirconium dioxide, agglomerate 
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Influence of Humidity on the Adsorption of HCN Gas over AZM-TEDA 

Impregnated Activated Carbon 

Pak Song Yon, Pak Ho Song 

On the case of HCN gas adsorption by AZM-TEDA impregnated activated carbon, the retention 
time increases more to about 7% with the increase of the relative humidity of air. And the retention 
time hardly changes when the relative humidities of air and impregnated activated carbon layer 
are more than 50%. 


Key words: activated carbon, humidity 
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On the Thermal Decomposition of Beryl 

U Yong Nam, Pak Hvon 

We considered the thermal decomposition character of beryl and the influences of factors on 
the thermal decomposition of beryl under the condition that the limestone was added as a flux. 


Key words: beryl, thermal decomposition 
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Development Trends of Lithium Anode and Electrolyte 
in Lithium-Sulfur Battery 

Ri Chung Nam, Kim Tok Song 

The lithium-sulfur(Li — S) battery is a electrochemical ener g y stora g e device that has a hi g h 
specific capacity! 1 672mAh/ g ) and ener g y density(2 600Wh/k g ) and its specific capacity is about 
five times than that of Li-ion battery. We discussed the electrolytes and protection of lithium anode 
in the lithium-sulfur battery. 


Key words: lithium-sulfur battery, or g anic electrolyte, lithium anode 
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